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LESSON PLAN #6:  TECHNOLOGY AND HEROES IN THE COCKPIT

Grades: 6-12

ANCHOR BOOKS / CURRENT EVENTS: 

Anchor Book

I Could Never Be So Lucky Again by Gen. James H. “Jimmy” ‘Doolittle with Carroll V. Glines 
(1991) 

Anchor primary source current event: 

“Heroes in the Cockpit: Gen. James “Jimmy” Doolittle” (video interview: 1. Jonna Doolittle 
Hoppes, Gen. Doolittle’s granddaughter)

INTRODUCTION

In 2015, Jerry Yellin, a World War II pilot who flew the last combat mission over Japan on August 14, 
1945, spoke to an audience of high school students and teachers at the State Historical Museum in Des 
Moines, Iowa. He asked students what they thought the major difference between his generation and 
theirs was. Students immediately responded, “technology.” Jerry immediately replied, “No, we had 
state-of-the-art technology.” 

Advances made from 1939-1945 in science and technology were astounding as engineers and scientists 
in the United States sought to ramp up war production and solve vital problems to help the Allies. It 
wasn’t always easy for scientists and military planners to collaborate but hurdles were overcome. The 
Arsenal of Democracy was one of the most productive periods of technological innovation in American 
history. And it was all done with a slide rule, also known as a slipstick. 

A previous lesson plan discussed the discovery and mass production of penicillin, a difficult problem to 
solve since growing very large quantities of a mold species was required. Penicillin, an antibiotic, was 
a byproduct of mold metabolism. Harvesting large quantities of penicillin was a top priority for the 
United States government in 1943. They wanted enough penicillin available by D-Day – June 6, 1944 – 
to save soldiers from life-threatening infections. American and British scientists collaborated and they 
did it. 

Advances in aviation were also astounding. New airplanes were being designed and put into production 
within 90 days. Reports from overseas were pouring in to inform design changes. So as not to slow 
down mass production, planes were flown from factories to “modification centers” where the planes 
were customized per the intended mission. These centers were quickly set up and often were nothing 
more than hangars at an existing airport. However, this logistical change solved a major bottleneck at 
airplane factories. By 1945, the United States had mass produced a total of about 300,000 war planes, 
called warbirds. In the late 1930s before World War II, the nation was turning out about 2,000 planes 
per year, each one hand crafted. 

On D-Day, pilots and crew had state-of-the-art technology of the day – radar. First developed in 
England, United States companies further developed its capabilities. On D-Day, the first 20 C-47 
airplanes that left England for Normandy, France had a mission to drop paratroopers behind enemy 
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lines at seven drop zones so they could install beacons so the thousands of paratroopers who would 
follow minutes later would be dropped in those zones. Radar gave C-47 pilots a “green light” in the 
cockpit, indicating they were over their intended drop zone. They in turn alerted the jumpmaster it was 
time to jump. 

Another technology available to pilots in WWII was IFF radar – Identification of Friend or Foe. 
Developed in England and used by the Royal Air Force (RAF) in the late 1930s, advances to IFF were 
ongoing. In 1943, IFF Mark III was used by the RAF and the U.S. Army Air Force until the end of the 
war. 

Goals and time needed

Following successful implementation of the lesson plan, students will be able to:

1. Identify and list seven iconic airplanes flown during World War II (warbirds): one class period
2. Compare iconic warbirds in regards to purpose and capabilities (one class period)
3. Explain the history of radar and its use during World War II (one class period)
4. Analyze Gen. Jimmy Doolittle’s contributions to aviation (one class period)
5. Contrast technological advances in the 1940s to technological advances today (two class 

periods) 

Themes/Constructs

1. Iconic World War II planes – warbirds 
2. World War II state-of-the-art technology: radar 
3. Pilots and crew in the cockpit

Alignment to Standards

National: Social Studies
The National Council for the Social Studies has published the “National Curriculum Standards for 
Social Studies, A Framework for Teaching, Learning and Assessment” that outlines ten themes of study.
This lesson plan aligns with four themes: 1) Time, Continuity, and Change 2) People, Places and 
Environments 3) Production, Distribution and Consumption and 4) Civic Ideals and Practices.  

In addition, this lesson plan supports the C3 (College, Career, and Civic Life) Framework for Social 
Studies Standards in all four dimensions: 1) developing questions and planning inquiries, 2) applying 
disciplinary concepts and tools; 3) evaluating sources and using evidence; and 4) Communicating 
conclusions and taking informed action. 

National: English Language Arts
Anchored by a primary source, current event article, written in two reading levels, as a springboard to 
inquiry-based learning, this lesson plan meets multiple standards in Informational Text in the areas of 
Key Ideas and Details, Craft and Structure, Integration of Knowledge and Ideas, and Range of Reading 
and Level of Text Complexity.

Georgia Standards of Excellence
1. SS8H9 b
2. SSUSH19 b
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QUIZ

1. Of the following, what airplane is called the Liberator?
a. B-17
b. B-24
c. B-25

2. Why did Gen. Doolittle think he was so lucky in life?
a. because he was able to become a top pilot in the U.S. Army Air Force
b. because he was able to set many records during World War II
c. because the girl he loved agreed to marry him

3. What was unusual about Doolittle leading the Doolittle Raid in 1942?
a. He had not been trained on aircraft carrier takeoffs.
b. He was already 43 years old.
c. He was put in charge at the last minute.

4. Why was the Doolittle Raid such a daring mission?
a. because the pilots knew they would likely have to crash land their planes
b. because the pilots had never flown over Japan before
c. because the pilots did not have a lot of training before the mission

5. What was the purpose of the Doolittle Raid over Tokyo?
a. to bring an early end to the war
b. to test a new airplane and a new weapon
c. to show Japan America could reach its soil

6. Which side was China on during World War II?
a. Allies
b. Axis
c. neither, it was neutral

7. Which plane was called the Flying Fortress?
a. B-17
b. B-24
c. B-25

8. What does the acronym RADAR mean?
a. Radio and Detection Route
b. Radio Detection and Ranging
c. Radio and Delivery Ranging

9. Where were most of the B-29 Superfortress planes made?
a. Kansas and Washington
b. Georgia and Texas
c. Kansas and Michigan

10. What is the purpose of IFF technology?
a. to recognize friendly aircraft
b. to recognize enemy aircraft
c. to recognize aircraft carrying bombs
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11. What name was given to the C-47 transport warbird?
a. Mustang
b. Flying Fortress
c. Gooney Bird

12. Of the following, what plane did the Tuskegee Airmen fly?
a. B-25
b. P-51
c. C-54

13. What was Gen. Doolittle’s main mission when he was appointed leader of the U.S. Army 8 th Air Force, 
stationed in England in 1944?

a. to make sure the Allies had air superiority on D-Day
b. to make sure Allies had more planes than the Axis countries
c. to make sure his pilots were trained to drop paratroopers

14. What pivotal development in aviation history did Gen. Doolittle pioneer?
a. weather radar added to the plane
b. flying with only instruments
c. four engines instead of just two

15. What did Gen. Doolittle want to do with his doctorate in aeronautical sciences?
a. teach aeronautics at a university
b. teach aeronautics at a military academy
c. apply what he learned to solve aviation problems

16. What was the mission of the Pathfinder pilots on D-Day?
a. to land near the spot where beacons had to be placed
b. to drop paratroopers who installed beacons
c. to conduct reconnaissance behind enemy lines

17. What other purpose did C-47 planes serve in the days after D-Day?
a. the planes dropped food to the French people
b. the planes were escort aircraft for ships in the English Channel
c. the planes transported wounded soldiers to British hospitals

18. What is IFF?
a. Identification For Friends
b. Identification Friends and Foe
c. Identification For Fighters

19. Why did Col. Gail Halvorsen become known as the “Candy Bomber?”
a. He dropped candy by accident one day over Berlin.
b. He dropped candy to British children during the Blitz.
c. He dropped candy to Berlin children after the war.

20. How did Gen. Doolittle become interested in aviation?
a. He entered the military and learned about pilot training. 
b. He went to an air meet when he was a teenager.
c. He had a friend who was a pilot and went for a ride.
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Answers
1. b
2. c
3. b
4. a
5. c
6. a
7. a
8. b
9. a
10. a
11. c
12. b
13. a
14. b
15. c
16. b
17. c
18. b
19. c
20. b
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INTRODUCTION FOR STUDENTS

Jerry Yellin (1924-2017) was a World War II veteran pilot who flew the last combat mission of World 
War II on Aug. 14, 1945. When speaking to high school students in 2015 in Des Moines, Iowa, he 
asked students what the main difference was between his generation and theirs. Students immediately 
responded, “Technology.” But Jerry quickly replied, “No, we had state-of-the-art technology.” 

Often overlooked when studying the time period known as the Arsenal of Democracy is the amazing 
amount of technical innovation that took place in many scientific areas from the mass production of 
penicillin to the development and installation of sophisticated RADAR systems so that airplanes in the 
sky could locate points on the ground. 

And merely the design and construction of about 300,000 airplanes during the war was a testament to 
the high tech era of the 1940s. Without computers, engineers and scientists performed calculations with 
slide rules, also called “slipsticks.” Massive battleships, Liberty Ships, and many different types of 
airplanes were designed and constructed without the help of computers. People today ponder whether 
current engineers and scientists could accomplish what their counterparts did 75 years ago if they could 
not use computers. 

This lesson is divided into three parts:
1. Iconic World War II warbirds (7)
2. Technology in cockpits
3. Heroes in cockpits

I. ICONIC WORLD WAR II WARBIRDS

About 300,000 airplanes of all types were made during the Arsenal of Democracy with peak production 
in 1943 and 1944. Many types of airplanes were needed. Warbird nomenclature used a system 
beginning with letters to indicate the purpose for which the warbird was to be used. 

The following are some of the main types:

A – attack planes
B – bombers
C – cargo or transport 
P – pursuit 
T – trainer

Seven iconic warbirds will be featured in the following discussion:
B-17, B-24, B-25 and B-29
C-47 
P-40, P-51 
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Bombers (many warbirds were given nicknames that remain to this day) 

B-17 (Flying Fortress) 

According to information from Boeing, the B-17 was designed to meet Army Air Corps specifications 
in less than 12 months in 1935. It was the first warbird to have a flight deck instead of an open cockpit. 
Boeing financed its development. The first B-17s that flew in combat were purchased by Britain’s 
Royal Air Force (RAF) and delivered in 1941. The plane was designed for high-altitude flying and was 
known for withstanding repeated air attacks. At Boeing’s Seattle plant, 6,981 B-17s were made during 
the war. Another 5,750 were made by Douglas and Lockheed (Vega) for a total of 12,731 Flying 
Fortresses. 

B-24 (Liberator)

Designed by the Consolidated Aircraft Company based in San Diego, California, almost 20,000 B-24 
Liberator bombers were made during World War II. Ford’s Willow Run bomber plant near Detroit 
made the most B-24s of any factory producing one per hour during peak production for a total of 8,685 
planes. Each B-24 bomber required 360,000 rivets, which were made on site at Willow Run. 
Demonstrating the magnitude of the Arsenal of Democracy, A.J. Baime describes Willow Run in his 
2014 book, The Arsenal of Democracy: FDR, Detroit, and an Epic Quest to Arm an America at War. 
From page 145:

“The bomber construction area was divided into two sections: manufacturing and assembly. Raw 
materials came into manufacturing via the New York Central railroad spur, the entry bays serviced by 
four 30,000-pound cranes. In the metal shop, welders and blacksmiths would soon be molding up to ten 
tons of sheet metal into 3,000 different bomber parts each week. Next to the shop stood five parallel 
rows of iron-gray hydraulic presses, some weighing as much as 700,000 pounds. They stamped out 
bomber parts – the sound of each stamping as sharp and loud as a car smacking into a tree. The presses 
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were continuously lubricated by 1,500 gallons of oil each day, the tanks located underneath the floor.” 
(p. 145) 

Baime adds there were 29 miles of conveyors installed in the ceilings to move parts around the factory. 
(p. 146) 

In interviews with original Rosies who were riveters at Willow Run, they vividly recall the deafening 
noise in the bomber plant. 

B-25 (Mitchell) 

According to information from Boeing, the B-25 Mitchell bomber was produced from late 1939 
through 1945. Designed by North American Aviation Company as a twin engine bomber, about 10,000 
B-25s were made and became one of the most versatile warbirds used during WWII. It was named after 
Brigadier Gen. William “Billy” Mitchell. 

Within one month after the Pearl Harbor attack, Gen. Hap Arnold, chief of the U.S. Army Air Corps, 
asked Lt. Col. Jimmy Doolittle what plane they had that could take off in 500 feet, carry a 2,000-pound 
bomb, and have a range of 2,000 miles. He then added one more requirement. The plane would have a 
space on the runway not wider than 75 feet. 

“Then there’s only one plane that can do it within that space restriction,” I told him. “The B-23’s 92-
foot wingspan is similar to the DC-3’s and therefore rules it out. The B-25 is the answer to your 
question. It has a wingspan of 67 ½ feet.” (I Could Never Be So Lucky Again by Gen. James “Jimmy” 
Doolittle, p. 212) 
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On April 18, 1942, Doolittle was the pilot in the first of 16 B-25s that took off from the USS Hornet, an 
aircraft carrier, for a raid over Tokyo and other cities in Japan. Each B-25 had a crew of five so 80 men 
became known as Doolittle Raiders after their successful mission showing Japan that the United States 
could attack Japan’s homeland. It changed the course of the war as Japan had to now defend its 
homeland. Major Doolittle was promoted to Gen. Doolittle after the raid. 

The National Museum of the U.S. Air Force in Dayton, Ohio has an exhibit dedicated to the Doolittle 
Raiders with statues of Dick Cole and Jimmy Doolittle standing next to a B-25, one of only 13 still 
intact. Dick Cole was Doolittle’s co-pilot and of the 80 Raiders, was the last surviving Raider upon his 
death in 2019. 

B-29 (Superfortress) 

Designed by Boeing, the four-engine B-29 Superfortress was first flown in fall 1942 with a top speed 
of 365 miles per hour and a ceiling of 31,850 feet. Boeing built 2,766 B-29s in Wichita, Kansas and 
Renton, Washington. Another 668 were manufactured by Bell Aircraft in Georgia and 536 were made 
in Nebraska. Each plane cost about $650,000. The plane with a massive wingspan of 141 feet, 3 inches 
primarily was flown primarily in the Pacific theater during WWII. On May 8, 1945 (Victory in Europe, 
V-E, Day), Germany surrendered. Allied troops were given new assignments in Asia. President Harry 
Truman was briefed on the expected number of American casualties in Asia and decided to end the war 
with a nuclear bomb that had never been used before. On Aug. 6, 1945, the Enola Gay, a B-29 
Superfortress, dropped an atomic bomb on Hiroshima. When Japan did not surrender, the Bock’s Car, 
another B-29, dropped an atomic bomb on Nagasaki three days later. Both cities were severely 
damaged and hundreds of thousands of people were killed or wounded. Japan surrendered bringing an 
end to WWII. Final surrender documents were signed on Sept. 2, 1945 aboard the USS Missouri that 
was docked in Tokyo Bay. 

The code name for development of the atomic bomb in the United States was the “Manhattan Project” 
because of its early development at Columbia University in New York City (Manhattan). Other key 
sites involved in its development were Oak Ridge, Tennessee where components were designed and 
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developed; Hanford, Washington where uranium was enriched and the bomb assembled; and Los 
Alamos, New Mexico where the bomb was first tested. 

Since 1945, no other atomic bomb has been dropped. 
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Cargo (Transport) 

C-47 (Skytrain, Gooney Bird in the United States and the Dakota in England) 

Made by Douglas Aircraft, the C-47 was modified from the DC-3, a passenger airplane first used in 
1936. Fourteen passengers had sleeper berths during overnight flights. In 1941, the U.S. Army Air 
Force (USAAF) chose the DC-3 for modification to transport men and 6,000 pounds of cargo. A total 
of 10,174 C-47s were built in factories in Santa Monica and Long Beach, California and in Oklahoma 
City, Oklahoma. On D-Day (June 6, 1944), hundreds of Gooney Birds carried thousands of 
paratroopers who dropped behind enemy lines to begin the D-Day invasion (Operation Overlord). 
Within days, C-47s were flying from England to bring gasoline and supplies to Allied units in France 
and would return to England with wounded soldiers. The C-47 carried 14 patient stretchers and three 
nurses. 

To honor the 75th anniversary of D-Day, in May/June 2019, 15 C-47 airplanes, the D-Day Squadron, 
retraced the same Blue Spruce Route across the North Atlantic Ocean flown during WWII from the 
United States to England. All 15 warbirds made the round trip safely in 2019. Planes and paratroopers 
re-enacted the D-Day drop over Normandy. 

The C-47 was also used in the early days of the Berlin Airlift in 1948 to feed West Berlin residents who 
had been cut off from food and fuel by the Soviet Union, the “administrative” force in East Berlin after 
the war. Months into the airlift that lasted about one year, the C-47 was replaced by the larger C-54 
cargo plane. 

Col. Gail Halvorsen earned his Air Force wings on June 17, 1944, one day after D-Day. After being 
deployed overseas at the end of the war, he decided to make the Air Force his career. From his base in 
Mobile, Alabama, he volunteered to deploy to Germany for the Berlin Airlift in 1948. He flew a C-54 
to Germany. He became known as the “Candy Bomber” when he began dropping candy, tied to 
parachutes made from men’s handkerchiefs, from his C-54 to Berlin children. The blockade ended in 
1949. Col. Halvorsen stayed in touch with a few of those Berlin children for the rest of his life. 

Pursuit

P-40 (Warhawk) 

About 13,000 Curtiss-Wright, single engine P-40 Warhawks were made from 1939-1944 with almost 
all of them made at a Curtiss-Wright factory in Buffalo, New York. The US Army Air Force (USAAF) 
set up a barracks on the grounds of the Curtiss factory in Buffalo. After learning basic principles of 
aeronautics in the New York City area, soldiers training to be aircraft mechanics would work at the 
Curtiss-Wright plant in Buffalo to understand how the P-40 was assembled so they were prepared to fix 
the planes. The P-40 was flown by many Allied countries during the war and had a ceiling of 29,000 
feet. It served the nation on Dec. 7, 1941 when the P-40 was the most successful plane getting airborne 
to diminish Japan’s attack on the U.S. naval fleet docked in Pearl Harbor and the planes parked in row 
at the adjacent air strip. 

The P-40 is also famous as the plane flown by the “Flying Tigers” in China. The plane was painted to 
look like a tiger. 
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P-51 (Mustang) 

Designed by North American Aviation originally for Britain’s Royal Air Force (RAF), the single engine 
P-51 Mustang was first flown in late 1940. It was a medium-altitude, fast fighter-bomber plane that 
provided escort for bombers but could also effectively engage Germany’s Luftwaffe (air force). There 
were eight versions of the warbird. Most notably, the Tuskegee Airmen flew the P-51, which had a 
speed of 425 miles per hour. Some later models went even faster at 490 miles per hour. 

The 8th Army Air Force under the leadership of Gen. Doolittle in the months before the D-Day invasion 
flew Mustangs as bomber escorts but also as bombers. Gen. Doolittle wanted the P-51s to engage the 
Luftwaffe whenever they could to diminish their air power. Later P-51 models had radar in the tail to 
warn the pilot of planes approaching from the rear.

By D-Day, the Allies had achieved air superiority. 

According to information from Boeing, the P-51 received accolades by the 1944 Truman Senate War 
Investigating Committee that described the P-51 as the “most aerodynamically perfect pursuit plane in 
existence.” 

Gen. Doolittle and 8th Air Force stats tell the story (p. 405) 

At the end of the war, Gen. Doolittle had statisticians compile 8th Air Force data from three years of 
war. Statistics can be so impersonal but to understand what the Arsenal of Democracy was able to do 
and the sacrifices millions of Americans and Allies were willing to make to defeat a dictator, these stats 
succinctly and starkly tell the story.

The 8th Air Force:
*dropped 701,300 tons of bombs, including 531,771 tons on Germany
*destroyed 18,512 enemy aircraft

*lost 4,456 American bombers in combat
*listed 43,742 American pilots and crew as killed or missing in action

The 4,456 lost bombers were made by civilian men and women during the Arsenal of Democracy. It 
was dangerous work. Many of them were killed or wounded on the job as well. Almost 100 workers at 
Ford’s Willow Run bomber plant had to have a limb amputated from injuries sustained on the job. 

The 8th Air Force stats are but one set of stats of many. More than 400,000 soldiers were killed during 
World War II. Generations today and in the future have the responsibility of honoring the 16 million 
men and women who served in the military and the millions of civilian sacrifices that allowed Europe 
and America to keep its freedoms when threatened by an enemy that had been preparing for years to 
create a new world order through war and genocide. 

II. TECHNOLOGY IN THE COCKPIT

Gen. James H. “Jimmy” Doolittle was probably the most influential pilot, soldier, and aeronautical 
engineer who pushed for innovations in the form of instruments and technology in airplanes. His life 
ran in parallel to the history of aviation. He was a student of aeronautics and aviation with a curious 
mind that served him well throughout his career. At the first air meet he attended in California as a 
teenager, he pondered why planes could fly and how to overcome certain conditions, such as wind and 
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fog, that prevented planes from flying. He would spend the rest of his life innovating and advancing 
aviation as both a civilian and a soldier.

Aviation was just 20 years old when Doolittle enrolled in the Massachusetts Institute of Technology 
(MIT) in 1923 to earn a Master’s degree in aeronautical sciences. After completing the degree in one 
year, he stayed another year to earn his doctorate. He was one of the first graduates in the country to 
earn a doctorate of science in aeronautical sciences. The year was 1925. As a member of the U.S. Army 
Signal Corps, he returned to military service at McCook Field in Dayton, Ohio. 

“I wanted to see if my aeronautical education could be put to good use to help solve some problems 
that plagued aviation and threatened to stymie its growth. That may sound idealistic, but it’s the way I 
felt deep down. Of course, being competitive by nature, I thoroughly enjoyed stunting, racing, and 
trying to outdo my contemporaries in the air. Winning and excelling was always my goal.” (p. 92)

By the end of the 1920s, Doolittle had been innovating the cockpit for years. He had added 11 
instruments to the ones already in the plane. New instruments included a magnetic compass, and earth 
indicator compass, a turn-and-bank indicator, a directional gyro, an artificial horizon, an airspeed 
indicator, an altimeter, a rate-of-climb indicator, an outside air thermometer, a vibrating reed homing 
range indicator, and a vibrating reed marker beacon indicator. (p. 131)

Doolittle and others had been working to rely fully on instruments in bad weather. On Sept. 24, 1929, 
Doolittle made the first all instrument flight at Mitchel Field in Long Island, New York. The flight 
lasted 15 minutes. “So far as I know, this was the first time an airplane had taken off, flown over a set 
course, and landed by instruments alone.” (p. 139) 

That night Josephine “Joe,” Doolittle’s wife, started a tradition. She had her guests sign the tablecloth 
and then she embroidered their names with black thread. She kept the tradition going as the Doolittle 
family moved around the country. With 500 signatures, the tablecloth today is part of the Smithsonian’s 
National Air and Space Museum collection. 

Doolittle left active duty military service in 1930 but would return 10 years later as war in Europe 
seemed inevitable. 

RADAR (Radio Detection And Ranging)

In 1922, the U.S. Naval Research Laboratory (NRL) made its first detection of a moving ship by radio 
waves and thus, discovered the radar principle. Other countries around the world independently were 
also working with radio waves to detect moving objects. In 1930, NRL scientists noted that the 
reflection of radio waves from an airplane could also be detected. 

In 1939, XAF, the first U.S. radar, was installed on the USS New York, a battleship. In England, their 
RDF (Range and Duration Finding) was ready and by 1940, was fully integrated into the Royal Air 
Force. Also in 1940, the U.S. Navy decided to call their system RADAR for Radio Detection And 
Ranging). 

As Nazi Germany marched through Europe in 1939 and 1940, England prepared for war. Germany 
began attacking the shores of England from the air in summer 1940. In the fall, they began their Blitz, 
57 consecutive nights of bombing London and other cities. The Battle of Britain would last into 1941 
when Germany finally gave up its aggression to capture England. England had survived the Blitz. 
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“From the beginning of the war, the Luftwaffe [German air force] had been victorious for a long time – 
until they ran up against the RAF during the Battle of Britain [1940-1941]. That defeat puzzled the 
Luftwaffe because they had been told that the British had only a handful of fighters. Yet, when the 
Germans sent air raids over England, the RAF was always there. The German pilots didn’t realize that 
this was because of superior British radar, the effectiveness of the controllers who directed the fighters, 
and the grim determination of the fighter pilots that kept them going back up again and again.” (I 
Could Never Be So Lucky Again, p. 388). 

From its early days at the beginning of the war, radar continued to be improved. By D-Day, state-of-
the-art radar was installed on the C-47 planes that dropped thousands of paratroopers over seven drop 
zones behind enemy lines on D-Day. 

First to depart from England were 20 Pathfinder C-47s that took off shortly after midnight on June 6, 
1944 to drop the first paratroopers. Their assignment on the ground was to set up the equipment that 
would communicate with hundreds of C-47s to follow. After installed, when a C-47 was within one 
mile of its drop zone target, a green light would come on in the cockpit. The jumpmaster then gave the 
order to jump. Each C-47 carried 28 paratroopers who were each outfitted with about 90 pounds of 
equipment. 

The co-pilot in the lead Pathfinder C-47 was Vito Pedone. Geraldine, Vito’s wife, was a Flight Nurse 
who also served in England in 1943 and 1944. Steven, their son, spent his career as an Air Force pilot 
and is keeping the memory and service of his parents alive. Steven explains the radar technology his 
father used. 

The following is an article written for the 75th anniversary of D-Day following a phone interview with 
Lt. Col. Stephen Pedone. 

June 5, 2019 - Seventy-five years ago today, 20 Pathfinder pilots were preparing for their daring D-Day 
mission due to launch late that evening. Their mission was to drop paratroopers behind enemy lines in 
France to mark seven drop zones for thousands of paratroopers who would drop from the sky minutes 
later. It was a high-risk, high-tech mission. Paratroopers would be placing Eureka electronic 
transponders on the ground. Signals from Eureka beacons were received by Rebecca antenna mounted 
on the nose of the C-47 "Gooney Bird" planes.

Rebecca Antenna and Cathode ray system

The Rebecca antenna was mounted on the top of the plane cockpit. The Cathode Ray tube display (box) 
showed the proximity of the plane to the Eureka transmitter. (Photo: Courtesy of Stephen Pedone)

David Hamilton was the pilot of plane #14. Student News Net recently met and interviewed Lt. Col. 
Hamilton, 96 years old, at the Oxford, Connecticut airport where WWII C-47 aircraft gathered on May 
16, 2019 for the start of their journey to Normandy for the 75th anniversary of D-Day. The same C-47 
aircraft that dropped paratroopers on D-Day will be dropping paratroopers today in Normand. It's a 
tribute to the heroic service of all soldiers during WWII.

Vito Pedone was the co-pilot in the lead (#1) Pathfinder plane. Stephen Pedone, Vito's son, has been 
communicating with Student News Net, via phone and email, to tell the story of his parents and their 
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role in D-Day as two US Army Air Force officers. Geraldine (Jerry), Stephen's mother, was a US Army 
Flight Nurse – First Lieutenant Geraldine “Jerry” Pedone. Vito and Jerry were married in 1943. 

Technology in the 1940s

In studying the Pathfinder mission, it's remarkable to learn about technology that was key to mission 
success. The technology used to mark the drop zones was first developed by the British 
Telecommunications Research Establishment (TRE) to help deliver supplies to soldiers in Europe and 
also to Resistance fighters, civilians who carried out covert missions to thwart the Nazi occupying force 
in their respective countries. 

Stephen Pedone informed Student News Net that Pathfinder paratroopers jumped with three different 
drop zone marking equipment. The most important one was the Eureka-Rebecca system. Eureka was an 
electronic transponder that paratroopers secured into place once on the ground.

Once operational, its signal could be received by C-47 planes acting as a beacon so pilots knew when 
to have their paratroopers jump out of the plane. The Pathfinder paratroopers only had a few minutes to 
place and activate the Eureka equipment.

Stephen Pedone explains the Eureka-Rebecca system

"The Eureka electronic transponder was powered by a battery, and emitted an electronic signal on a 
specific frequency designated for each drop zone (Seven drop zones - seven different frequency signals, 
all on at the same time.). The "Eureka" signal for a specific drop zone could be received by the 
'Rebecca' Directional Antenna mounted on the nose of each lead C-47, and heard on the 'Rebecca' 
Receiver inside the pilot's cockpit. The 'Eureka-Rebecca' system was very new, but proved very 
successful during training tests. The system only was accurate to within approximately one mile, so the 
pilots had to visually search the ground to see the actual drop zone point on the ground, to ensure good 
accuracy for the drop! This was very difficult on the night of 5 June, due to the low cloud bank over 
Normandy, the intense German anti-aircraft fire striking the C-47s, and the pilots having to take Word 
of the Day evasive action," Stephen Pedone said to Student News Net in an email exchange.

This part of D-Day and WWII history is very important as many people might assume there was not 
advanced technology in the 1940s. But the sophistication of the Eureka-Rebecca system proves 
otherwise. Imagine the paratroopers who were trained to install the equipment. Imagine the pilots who 
were trained to operate the Rebecca equipment in their cockpits while also flying their planes with 
enemy fire coming from the ground. Imagine civilians in western Europe defying Nazi occupation to 
become part of the Resistance by placing Eureka transponders in key locations.

It's why the 75th anniversary is a time to reflect, study, and honor the millions of soldiers and civilians 
who stood for freedom over tyranny. They were the Greatest Generation!

IFF (Identification Friend and Foe)

On the P-40 Warhawk on display at the Tri-State Warbird Museum near Cincinnati, Ohio, during a 
recent to tour, Mike Durkee explained that the state-of-the-art IFF technology (IFF Mark III) on the 
plane was so secret that pilots were told to blow up the compartment housing the IFF technology in 
case there was any danger the plane would come into enemy hands. The technology used a transponder 
system to query an approaching plane to identify the aircraft as friendly. If there was no response, it 

 © 2020 Student News Net 17



would either indicate a foe or a friendly system not working so a “no” response was difficult to 
interpret. 
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III. HEROES IN THE COCKPIT

There were hundreds of thousands of heroes in warbird cockpits during World War II. Some planes, 
such as the P-40 and P-51, had a crew of one, the pilot. Other planes, such as the B-25, had a crew of 
five and the B-29 Superfortress had a crew of 10. All risked their lives in pursuit of Allied victory to 
liberate Europe from Hitler’s Nazi Germany and Asia from Imperial Japan. The 8th Air Force alone 
recorded more than 43,000 soldiers killed or missing in action. 

Some of these heroes were still teenagers and a vast majority of them were young men. Their courage 
and sacrifice is still an inspiration to young and old alike today. 

The following are heroes who represent hundreds of thousands of others:

Gen. James H. “Jimmy" Doolittle   (1896-1993):   Medal of Honor recipient,   pilot, aeronautical engineer  

Lt. Col. David Hamilton,   Pathfinder pilot on D-Day   

Vito   and Geraldine Pedone (Part 1)   
Vito and Geraldine Pedone, (Part 2) 

Lt. Col. Gail Halvorsen,   the “Candy Bomber”  
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LEARNING ACTIVITIES

1. 1. Choose two of the four heroes above. Read the article and watch the video within the article. 
Write a summary of their experiences as a pilot. What did they have in common? Why do they 
represent thousands of other pilots?

2. On a piece of paper, make a chart. List the seven iconic warbirds in the left column. At the top 
across the page, make categories for speed, wingspan, ceiling limit, and quantity made during 
World War II. Fill in the chart from information above and conduct research on the Internet to 
complete the chart.  Relate the stats to the purpose for which the plane was made. 

3. Read again what Gen. Doolittle said was the purpose of life on Earth. Do you think what he said 
so long ago is still relevant to today in the 21st century. Why? 

4. How did Gen. Doolittle’s life run in parallel to the history of aviation? What were his 
contributions to aviation? 

5. Find a current article about how radar is being used today by the military or the federal 
government. How is it advanced since World War II? Write a summary.

6. Form a group of 4-6 students. Plan and design two airplanes for the future, one for civilians and 
one for the military. Start by listing specifications as Gen. Hap Arnold did when he asked Gen. 
Doolittle what airplane they had that would fit into a space 75 feet wide. Design the interior 
cabins based on the use of the airplane. How would you innovate civilian cabins? Prepare a 
presentation for the class. From all of the presentations, vote on the two airplanes that should be 
put into production as the U.S. Army Air Force did in the 1940s when they were selecting new 
airplanes to build.

7. Research aviation museums in your state. Contact one or more to find out what World War II 
airplanes (warbirds) they have on display. Try to arrange a field trip or visit the museum. 
Viewing planes online is impressive but it’s nothing compared to standing next to a B-24, B-25 
or a B-29! Take pictures at the museum and post to a page on your school’s website. Prepare a 
presentation for a school assembly to honor Veterans Day or Memorial Day. 

8. From stats in the information above, what was the economic impact of the B-29 being 
manufactured by Bell Aircraft in Georgia during World War II?

9. On a piece of paper, draw a line down the middle for the length of the paper. In the left column 
header, write “Technology advances in the 1940s.” In the right column header, write 
“Technology advances in the 21st century. Fill in both columns based on information above and 
research on the Internet. Divide the class into two groups with one group preparing a 
presentation on technology in the 1940s and the other preparing a presentation on technology in 
the 21st century. Was one time period more advanced than the other? Debate that question. 
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QUIZ

1. Of the following, what airplane is called the Liberator?
a. B-17
b. B-24
c. B-25

2. Why did Gen. Doolittle think he was so lucky in life?
a. because he was able to become a top pilot in the U.S. Army Air Force
b. because he was able to set many records during World War II
c. because the girl he loved agreed to marry him

3. What was unusual about Doolittle leading the Doolittle Raid in 1942?
a. He had not been trained on aircraft carrier takeoffs.
b. He was already 43 years old.
c. He was put in charge at the last minute.

4. Why was the Doolittle Raid such a daring mission?
a. because the pilots knew they would likely have to crash land their planes
b. because the pilots had never flown over Japan before
c. because the pilots did not have a lot of training before the mission

5. What was the purpose of the Doolittle Raid over Tokyo?
a. to bring an early end to the war
b. to test a new airplane and a new weapon
c. to show Japan America could reach its soil

6. Which side was China on during World War II?
a. Allies
b. Axis
c. neither, it was neutral

7. Which plane was called the Flying Fortress?
a. B-17
b. B-24
c. B-25

8. What does the acronym RADAR mean?
a. Radio and Detection Route
b. Radio Detection and Ranging
c. Radio and Delivery Ranging

9. Where were most of the B-29 Superfortress planes made?
a. Kansas and Washington
b. Georgia and Texas
c. Kansas and Michigan

10. What is the purpose of IFF technology?
a. to recognize friendly aircraft
b. to recognize enemy aircraft
c. to recognize aircraft carrying bombs
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11. What name was given to the C-47 transport warbird?
a. Mustang
b. Flying Fortress
c. Gooney Bird

12. Of the following, what plane did the Tuskegee Airmen fly?
a. B-25
b. P-51
c. C-54

13. What was Gen. Doolittle’s main mission when he was appointed leader of the U.S. Army 8 th Air Force, 
stationed in England in 1944?

a. to make sure the Allies had air superiority on D-Day
b. to make sure Allies had more planes than the Axis countries
c. to make sure his pilots were trained to drop paratroopers

14. What pivotal development in aviation history did Gen. Doolittle pioneer?
a. weather radar added to the plane
b. flying with only instruments
c. four engines instead of just two

15. What did Gen. Doolittle want to do with his doctorate in aeronautical sciences?
a. teach aeronautics at a university
b. teach aeronautics at a military academy
c. apply what he learned to solve aviation problems

16. What was the mission of the Pathfinder pilots on D-Day?
a. to land near the spot where beacons had to be placed
b. to drop paratroopers who installed beacons
c. to conduct reconnaissance behind enemy lines

17. What other purpose did C-47 planes serve in the days after D-Day?
a. the planes dropped food to the French people
b. the planes were escort aircraft for ships in the English Channel
c. the planes transported wounded soldiers to British hospitals

18. What is IFF?
a. Identification For Friends
b. Identification Friends and Foe
c. Identification For Fighters

19. Why did Col. Gail Halvorsen become known as the “Candy Bomber?”
a. He dropped candy by accident one day over Berlin.
b. He dropped candy to British children during the Blitz.
c. He dropped candy to Berlin children after the war.

20. How did Gen. Doolittle become interested in aviation?
a. He entered the military and learned about pilot training. 
b. He went to an air meet when he was a teenager.
c. He had a friend who was a pilot and went for a ride.
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