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Compiler’s Preface  

I was nearly four years old when the Grand Canyon air tragedy took place  on 

June 30, 1956,  a continent’s breadth away from my folks’ Walnut Street  apartment 

in Philadelphia.  Living with us was my paternal  grandfather. He  was born in 

1869, a generation before the advent of airplanes, yet on this day he still  had 

never flown in one; comparatively few had, in those days .  As for the events laid 

out here, I  have no family or other familiar connections  beyond that of my 50 

years ’  passion for  Grand Canyon ’s history  as a bibliographer and chronicler,  and 

my dealings with others who have had the great pl easure of being Canyon travel -

ers,  enthusiasts,  historians,  and government and concessionaire employees . It  

was not until  I  began my bibliographical  work that I became aware of the events 

that continue to unfold from that shocking day,  which was then just 18 years 

earlier. My only direct exposure to the crashes is having seen in 1991 a few pieces 

of wreckage from the United Air Lines plane,  lying near the Colorado River 

across from the mouth of the Little Colorado River. Despite such scant specific  

connection to the disaster, through things cited in this guide I have shared 

(though weakly)  the emotional despair of  the families and friends of  the victims, 

the unfathomably strenuous dangers  and reactions of those who recovered 

remains and artifacts, and the assertiveness of administrators that moved to 

create the beginnings of modern air traff ic control.  As is all  too often uttered in 

such circumstances,  none of this should have been. Yet, we today are the 

receivers of beneficial things that managed to come from understanding what 

happened, from the productive efforts of  the legions who made that good come 

about, and from the efforts of those who have made it possible for we as a nation 

to remember.  The resource guide you are reading is a contribution to this history,  

as seen and experienced through the eyes, ears, voices, pens , lenses—and tears—

of numerous people over the past 68 years. There is far more that could be here —

particularly the vast  national and international coverage of the accident in the 

papers,  in numerous languages , but it  will  have to suffice to simply recognize 

the existence of that archipelago of newsprint . Much in it  would be repetitive  

anyway, yet  a diligent search could uncover local ,  cultural,  and personal per-

spectives since long forgotten.  In the meantime, a  hike through the resources  that  

are  collated here should be enough to astonish newcomers to this history . This 

also is  a convenient summary of incidental news, reflections,  and historical ly 

focused stories  after the fact ,  for the consideration  of those who already are 

familiar with the story.  Perhaps a standout citation or two will  be enough to 

inspire a reinvigorated look into some part of this overwhelming event and the 

repercussions it had around the world. 
 —E.E.S.  

June 25, 2023 [ r e v .  J a n u a r y  2 0 2 5 ]  
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In Memory 

 

Trans World Airlines Flight 2 
 

Harry  Harvey Allen 

Tracine Elizabeth Armbruster 

Thomas Edward Ashton, Jr. 

Robert Vernon Beatty 

Martha Ann Beck 

Stephen Robert Bishop 

Connie June Braughton 

Esther Ellen McDaniel Braughton 

Linda Kay Braughton 

Forest Dean Breyfogle 

Lois F. Klein Brock 

Lillian Estelle Eden Carple 

Lawrence Zay Chatten 

Sally Ann Cressman 

Chester Arnold Crewse 

Helen Colleen Crewse 

Beth Ellis Davis 

Selma Louise Holme Davis 

Robert Earl DeLonge 

Almeda Inez Babb Evans 

Donald Lloyd Flentie 

Jack Silvetus Gandy 

Virginia Elizabeth Keister Goppert 

Janice Tracy Haas 

Mildred Rogene Crick Hatcher 

William Wallace Hatcher 

Janice Mae Heiser 

Harry Robinson Holman 

James Joseph Jang 

Wayne Gardner Jeffrey 

Sidney Roland Joslin 

Catherine Marie Friedrich Kennaley 

Joseph James Kite 

Linda JoAnn Kite 

Peachie Marie Epley Kite 

Sharon Marie Kite 

Marie Jane Wilson Klemp 

Lois Marie Funderburg Laxton 

Michael Anthony Laxton 

Mary Ellen Lytle 

Claire Marie Schroeder Maag 

Howard John Maag 

John Otto Maag 

Donald Keith MacBain 

William Hartzell Markey, Jr. 

Rosalie Maude McClenny 

Alice Emma Meyer 

Andrew Jackson Nasalroad 

Robert Bernard Nelson 

Marietta Louise Thompson Noel 

Richard Curtis Noel 

John Walker Payne, Jr. 

Monica Jean Payne 

Richard Darling Payne 

Richard Michael Payne 

Robert Farley Perisho 

Dennis Joseph Phelan 

Neal Alan Power 

Edward Merrill Reaves 

James Henry Ritner 

David Karn Robinson 

Geoffry Brian Robinson 

Jeanette L. Karn Robinson 

Robert Ernest Sanders 

Esther Fair Sharp 

Robert Frank Sontag 

Gloria Kathleen Gipson Townsend 

Bessie Nathanielene Whitman 

Carolyn Ruth Wiley 

Elizabeth May French Young 
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In Memory 

 

United Air Lines Flight 718 
 

Christopher Edward Balsat, Jr. 

John Aloysius Barry, Jr. 

Phyllis C. Goldstein Berman 

Rosemary M. Ferry Bishop 

Stephen John Bishop 

Gertrude Agnes Coyne Book 

Frank Chambers Caple 

Milton Barry Carlton 

Carol Jean Church 

Frank Henry Clark 

Leon David Cook, Jr. 

Elizabeth Rogers Crider 

Jeffrey Louis Crider 

Elizabeth Frances Emery Doering 

Thomas William Doyle, Jr. 

Girardo Xavier Fiore 

Estella Blum Fuchs 

Walter Moritz Fuchs 

Noel Henry Gottesman 

Jack Brothers Groshans 

James K. Hadfield 

Lillian Ruth Hahn 

Robert William Harms 

Eugene Barton Hoffman 

Russell Charles Huber 

Francis Robert Jolie II 

Donald Fredrick Kehl 

Nancy Lou Kemnitz 

Darenka Dee Kovack 

Ted Michael Kubiniec 

Ray Oliver Lasby 

Sally Lou Laughlin 

Joseph Martin Levis, Jr. 

Theodore Henry Lyman 

Carl Gotfred Matland 

John Joseph Muldoon 

Gerald Murchison 

Dwight Bradley Nims 

Floyd Arthur Nixon 

Elsie A. Wettlin Osterbrock 

Hugo Pekruhn 

John George Reba, Jr. 

Alexander Eugene Rosenblatt 

Russell Alger Shields, Jr. 

Robert Forbes Shirley 

Margaret Ann Shoudt 

Carl Jeramiah Snyder 

Fred Robert Staecker 

Thomas John Sulpizio 

James William Tobias, Jr. 

Albert Vogt 

Stanley Jerome Weiss 

Peter Austin Whyte II 

Albert Edward Widdifield 

Roberta Elaine Wilde 

Donald Lee Winings 

Wesslau Gilbert Wright 

John Edward Yaeger 
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The very TWA L-1049 Constellation that was lost in the accident—the Star of 

the Seine. Note the single window behind the TWA logo, just forward of the 

tail. This was the lounge area. 

 

A United Air Lines DC-7 exactly like their plane that was lost in the accident, 

except for the registration number and the moniker. The plane in the accident 

was called the City of Vancouver. 

Photos and legends  from Patrons of the 1956 Grand Canyon Midair Collision website, 

credited to Lostflights archive 
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BACKGROUND 

 

“An Overview of the Accident”  

by  Mike Nelson,  author of We Are Going In ,  September 2018  

from the Patrons of  the 1956 Grand Canyon Midair  Coll ision website  

https ://www.1956gcmidaircol l is ion.com/an -overview-of- the -accident  

Reproduced with the permission of the author 

 

The Grand Canyon midair collision occurred on Saturday, June 30, 1956,  at  a spot 

in the sky one or two miles west or southwest from the confluence of the Colorado 

and Little Colorado rivers, at the eastern end of the canyon. Two four -engine, 

propeller-driven airl iners,  some of the biggest  in the U.S.A., ran into each other 

at an altitude of 21,000 ′ ,  at 11:30 a.m., Mountain Standard Time. They had taken 

off an hour and a half earlier at Los Angeles International Airport,  one headed 

for Kansas City with 70 persons on board,  and the other headed for Chicago with 

58 persons on board.  

 As a result  of  the damage caused in the collision,  both planes crashed in 

the canyon, on the west bank of the Colorado River, taking the lives of all  128 

persons aboard.  This was by far the greatest loss of life in an airline accident that 

had ever occurred, anywhere in the world, up to that time. It  was also the first  

and only midair collision between two airl iners carrying passengers that had ever 

happened in the U.S.A., and it involved two reputable airlines, TWA and United 

Air Lines, no less.  

 The country was stunned —  this was an unthinkable disaster, confidently 

held to be basically impossible by almost everyone who had thought of  the 

possibili ty.  It  seemed preposterous that two huge airliners,  readily visible,  could 

even come perilously close together in the wide ope n sky,  without their crews 

spotting the other plane and taking evasive measures.  

 The accident happened well removed from both flights ’  proposed courses, 

about 12 miles north of TWA ’s and 20 miles north of United Air Lines ’ .  Neither 

proposed course passed over the canyon, but in those days sightseeing jaunts 

were common for flights that skirted nearby.  

https://www.1956gcmidaircollision.com/an-overview-of-the-accident
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 It is fairly certain that United Air Lines was over the canyon for just this 

purpose, while TWA may have been there for the same reason, or to 

circumnavigate the huge cloud that was blocking their proposed course.  

 Either way, they came around opposite sides of  the massive cloud and ran 

into each other; and just to be completely clear,  this was in the open air —  neither 

of them flew through the cloud.  

 One twentieth of  a second was all  that separated all  of  those people from 

life. Had the TWA plane taken off 1/20th of a second sooner, or the United Air 

Lines plane 1/20th of a second later than it did,  the planes would have just barely 

missed each other,  and what happened that day would have been only a 

significant but obscure incident lost  to the annals of history.  

 These wishful thoughts aside,  in the reality that ensued the United plane 

lost the outer third of its left  wing, and the TWA plane lost its  entire tail  section.  

The TWA plane went completely out of control and tumbled end -over-end to the 

earth; the United plane entered a left -turning, downward spiral and was still  

marginally flyable, though terribly hampered.  

 From the evidence later found in the wreckage, it  appeared that the pilot  

of the United plane managed to gain a measure of improvised control,  but 

tragically he lost it  just seconds before the crash, when his own tail  section came 

apart.  Had this not happened, the United plane would have overflown the rocky 

promontory that it  hit,  and its  pilot may have been able to perform a belly 

landing on the Colorado River.  

 An hour and a half later, with both flights having failed to report their 

positions for all  that time, a Missing Aircraft  Alert  was issued and the United 

States Air Force launched a full -scale search and rescue mission. Despite their 

great effort,  they were unable to find the wreckage that day,  even though both 

crash sites had become infernos giving rise to great,  tall  columns of  black smoke;  

apparently the overcast in the crash area hid the sites from the view of  the 

aircraft above.  

 Out of all  proportion to the massive search effort ,  the wreckage was 

actually discovered just before dusk that evening by a private pilot who had seen 

the smoke earlier in the day, around lunchtime, when he had f lown tourists near 

the area for sightseeing.  He heard a report on the radio that evening that two 

airliners were missing and he immediately realized what the smoke he saw 

midday must have been; he hurriedly flew back to the area and identified the 

TWA wreckage from the markings on its tail  section . Nightfall  was fast  

approaching and for his own safety he had to leave the depths of  the canyon to 

fly home, without examining the second still -burning area a mile north,  though 

he was sure i t must be the United plane.  
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 He called TWA ’s headquarters in Kansas City and reported his find, but 

by then it was too dark out for the air force to fly over the area and verify his 

information. That had to wait until  the following morning at dawn, at which time 

the air force positively and officia lly identified both wrecks.  

 Across the nation many hundreds of families, those of the victims and their  

friends, had lived through the worst night of their lives, with their loved ones 

missing, and now, on Sunday, they received the awful word that both planes had 

crashed and that no survivors were expected.  

 One of  those families was my own —  my uncle,  Jack Groshans, was a 

passenger on the United plane.  

 For the families and friends of the victims, the coming days were a 

seemingly eternal nightmare of praying for a miracle and direly fearing the 

worst.   The families waited in excruciating alertness for the phone to ring with 

the dreaded call  informing them that their loved one had been positively 

identified,  and the friends waited in a parallel,  persistent agony, for the 

correspondingly dreadful call  from the families.  

 Only 39 of the 128 victims were positively identified —  10 from the TWA 

plane, and 29 from the United plane. The rest of the remains were buried in two 

common graves, TWA ’s in Flagstaff,  Arizona, and United ’s in Grand Canyon 

Village, Arizona.  Six  of  the identified TWA victims were buried along with the 

unidentified remains at TWA ’s mass gravesite,  at  the request of the families;  all  

of United ’s 29 identified victims were sent home for burial .  

 TWA held a funeral  service on Monday, July 9, 1956,  with approximately 

350 family members in attendance, and roughly 1,500 citizens of Flagstaff in 

solemn, reverent observance in the background. Clergymen from four faiths gave 

sermons. It was an overwhelming event, so much so that even the men of the 

military honor guard cried. 67 caskets were on display (one of which was sent 

home after the service) and seemed to extend forever in the three columns,  

stretched out in front of the congregation. At the end of the service, as the 

mourners passed in front of their loved ones for the last time, eight of them were 

overcome and collapsed; they were taken to a Red Cross tent, which had been set 

up in anticipation of  such unendurable emotional crises.  

 United held a memorial service on Thursday, August 2,  1956,  in front of a 

very large, standing headstone, and an already -closed gravesite,  with the 

acceptance and agreement of the families. This ostensibly odd arrangement was 

due in part  to the fact that the huge limestone marker was not yet in place by the 

time the unidentified remains needed to be interred.  It  was also due to the 

grievously distressing fact that there were only four caskets for the unidentified 

remains,  even though 29 victims from the Un ited plane were not identified. This 

demonstrated unequivocally that most of the unidentified victims were just  plain 
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missing, undiscovered somewhere up on the butte where the plane crashed, a 

fact that would have been cruelly too much to bear for most of the mourners. So 

the four coffins were buried before the service.  

 The trauma of unexpectedly losing a loved one cannot be conveyed, but 

only suggested. In the face of such devastating misfortune we are confronted 

with our powerlessness, our ignorance and our helplessness as much as with our 

bereavement, to such a degree that the ordeal might as well be a tortured 

nightmare from a reality entirely removed from the one we have known. Because 

it is so alien and incomprehensible,  it  can seem like an illusion or a netherworld,  

a half-world that just  doesn ’ t  “add up.”  On the other hand, because it  is  so starkly 

terrible, it  can seem like it is in nature more real than anything a person has 

known before. And both views are right.  Either one by itself ,  and especially the 

two combined, is  utterly bewildering and leaves a person d efenseless against  his 

sorrow and grief.  These take on proportions beyond measure and are absolutely 

rending.  

 This was the plight of a multitude of family and dear friends of those who 

were lost,  and it continued in phases through the succeeding years, often taking 

them by surprise. There ’s no such thing as getting over a tragedy such as this —  

only creating a new life and lapsing into periods of forgetfulness or times when 

an encouraging viewpoint takes precedence over the unanswerable pain of the 

loss.  

 Twenty years after the accident, in 1976, a massive effort was made to clean 

up the wreckage and most of i t  was removed. Nowadays, numerous small parts 

and fragments remain, but there is little or no sign from the river or the east rim 

that anything ever happened there.  

________________________________ 
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Patrons of the 1956 Grand Canyon Midair Collision 

                       

MARKERS 

 

 
 

United Air Lines Flight 718 gravesite 
Grand Canyon Pioneer Cemetery 
Grand Canyon, Arizona 
Coordinates: 36.05450, –112.12510  
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Trans World Airlines Flight 2 gravesite 
Citizens Cemetery 
1300 S. San Francisco St 
Flagstaff, Arizona 
Coordinates: 35.18656, –111.65170 

  

Patrons of the 1956 Grand Canyon Midair Collision 



— 1956 — 

 

15 

 

 

  



— 1956 — 

 

16 

 

 

 

 
 
 

Commemorative marker at Desert View, Grand Canyon National Park  

Patrons of the 1956 Grand Canyon Midair Collision 
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Overlooking the scene of the accident 

from Desert View, Grand Canyon National Park 

 

 

The crash sites are in the distance at far left, to the west of the Colorado River, 

on the cliffs and in a side canyon at the cliff base. The sites are not open to visitation. 

 
________________________________ 
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R E S O U R C E S  

 

Online Resources 

[All links were valid as of June 24, 2023] 

 

 
 

PATRONS OF THE 1956 GRAND CANYON MIDAIR COLLISION 
 
https://www.1956gcmidaircollision.com 
 

The website, which continues to be expanded, includes a variety of informational images of newspaper 

front pages, which reported the accident in 1956; personal stories; photo galleries of individuals and 

commemorative events; historical background and photos of the National Historic Landmark 

dedication at Desert View, Grand Canyon National Park; an “events” page; and an online blog. 

From the “About Us” page: 

“Patrons of the 1956 Grand Canyon Midair Collision serves to facilitate support among the families 

who lost a loved one in the tragedy; to preserve and teach the history of the accident itself and the 

profound and lasting effects it had on everyone it touched; and to help involve everyone who cares to 

be involved, whether they lost a loved one or not, creating a fellowship amongst us all. 

“In the broader sense a family is a group of persons who hold each other's values, purposes, and 

welfare dear. In this perspective, ‘family’ does not strictly have to be descendants, kin, or relatives by 

marriage, but rather the larger group of persons who matter to each other. Most of us have friends 

who we say are ‘just like family,’ and many of us drop ‘just like’ and call these persons family. In this 

spirit anyone who reveres the victims and recognizes what happened to them is welcome to join our 

group. In fact, two of our founding members are not related to any of the victims, yet as far as we are 

concerned, they are as much insiders as anyone else.” 

_________________________________________________________________________________ 
 

 

FEDERAL AVIATION ADMINISTRATION 

 

Lockheed L-1049 Super Constellation and Douglas DC-7 

Trans World Airlines Flight 2, N6902C 

United Airlines Flight 718, N6324C 

Grand Canyon, Arizona 

June 30, 1956 

Informational webpage with dropdowns 

https://www.faa.gov/lessons_learned/transport_airplane/accidents/N6902C 

 

_________________________________________________________________________________ 

https://www.1956gcmidaircollision.com/
https://www.faa.gov/lessons_learned/transport_airplane/accidents/N6902C
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NATIONAL PARK SERVICE, GRAND CANYON NATIONAL PARK, 

GRAND CANYON MUSEUM COLLECTION 

 

The collection includes TWA-United Air Lines accident files (not online). Information regarding access 

to the Museum Collection is on the museum webpage: 

 
https://www.nps.gov/grca/learn/historyculture/muscol.htm 

 

_________________________________________________________________________________ 
 

 

NORTHERN ARIZONA UNIVERSITY, CLINE LIBRARY, 

COLORADO PLATEAU DIGITAL COLLECTIONS 

 

Expedition and wreckage from the 1956 Trans World Airlines and United Airlines crash over the Grand 

Canyon [constructed title], 1956-2006. 

Creator: Mike McComb 

NAU.PH.2006.29 

“This collection consists of 138 digital copies of airline wreckage images from a 1956 airline collision 

over the Grand Canyon. Images range in date from 1956 to 2006 and include the TWA and United DC-

7 crash sites and wreckage, as well as scenic views taken during expeditions in the early 1990s and 

2006. The original photographs reside with the donor, not the Cline Library.”  “Digital surrogates are 

the property of the repository.  Reproduction requires permission.” 

 

14 pages online.  Page 1: https://archive.library.nau.edu/digital/collection/cpa/id/59040 

 

_________________________________________________________________________________ 

 

 
LOST FLIGHTS.COM 

 

Page includes numerous photographs pertaining to the accident, some of the people, and the aircraft 

involved. 

 

https://www.lostflights.com/Grand-Canyon-Aviation/63056-Trans-World/ 
 

_________________________________________________________________________________ 

  

https://www.nps.gov/grca/learn/historyculture/muscol.htm
https://archive.library.nau.edu/digital/collection/cpa/id/59040
https://www.lostflights.com/Grand-Canyon-Aviation/63056-Trans-World/
https://www.lostflights.com/Grand-Canyon-Aviation/63056-Trans-World/
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GRAND CANYON HISTORICAL SOCIETY, ORAL HISTORY PROJECT 
 
http://grandcanyonhistory.org/oral-history.html 

 

Several oral history interviews have been conducted with family members of some of the victims of 

the midair collision, and one person who was employed at Grand Canyon at the time. Recordings 

and/or transcripts of the interviews are provided. These entries have been copied directly from the 

GCHS website (accessed June 20, 2023). The the links to transcripts and .mp3 digital audio files are 

active in this PDF. If the links are not functional, or if a printout of this PDF is in hand, go to the GCHS 

website. 

 

Ray and Christa Cook 

Ray and Christa Cook recall Ray's father David Cook who perished in the 1956 TWA–United air 

disaster. 

June 20, 2014  Transcript0 

 

Download Fi le  

 
 

Ervin and Raymond Cook 

Ervin Cook, brother of David Cook, and Ervin's nephew Raymond Cook, recall David Cook who 

perished in the 1956 TWA–United air disaster. 

February 18, 2016 Transcript  

 

Download Fi le  

 
 

Steve and Dave Evans 

Steve and Dave Evans recall their mother Almeda Evans who perished in the 1956 TWA–United air 

disaster. 

June 30, 2014 Transcript  

 

Download Fi le  
 

 
  

http://grandcanyonhistory.org/oral-history.html
http://grandcanyonhistory.org/oral-history.html
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/raymond_cook_and_family_recall_leon_cook_1956_aircrash_victim_interview_transcription_june_30_2014.pdf
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/cook_ray_06-30-2014_martin_tom.mp3
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/ervin_and_raymond_cook_transcription_february_18_2016.pdf
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/ervin_cook_february_18_2016.mp3
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/evans-almeda_family_oral_history_transcript_july_30_2014.pdf
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/evans_almeda_family_6-30-2014_martin_tom.mp3
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/cook_ray_06-30-2014_martin_tom.mp3
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/ervin_cook_february_18_2016.mp3
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/evans_almeda_family_6-30-2014_martin_tom.mp3
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John Hasha 

On July 1, 2022, one day after the 66th Memorial of the 1956 United–TWA midair collision over Grand 

Canyon, John was interviewed by Grand Canyon National Park archivist Kim Besom.  John is the 

nephew of the United Airlines Flight Engineer Geraldo Fiore. John kindly allows the GCHS to post this 

Museum Collection interview here. 

July 1, 2022.  Not Transcribed Yet. 

 

Download Fi le  

 
 

Etta, Dana and Deeana Jang 

Etta and her children Dana and Deeana Jang, recall Etta's husband James Jang, who perished in the 

1956 TWA–United air disaster. 

Transcript  

 

Download Fi le  

 
 

 

Lisa Kaichen 

Lisa recalls her father, Noel Gottesman, who perished in the 1956 TWA–United air disaster. 

June 30, 2016 Transcript  

 

Download Fi le  

 
 

 

Anne Klein 

Anne’s first cousin Immaculata Sceia (“Mac” for short) married Tom Sulpizio. When Tom perished in 

the 1956 TWA–United air disaster, Anne was 14 years old and a close friend of Mac’s.  Anne recounts 

her recollections of that terrible time.  

September 23, 2021 Transcript  

 

Download Fi le  

 
 

http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/hasha_john_jul_1_2022.mp3
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/etta_jang_oral_history_transcript_june_29_2016.pdf
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/etta_jang_6_29_2016.mp3
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/lisa_kaichen_oral_history_transcript_june_30_2016.pdf
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/kaichen_lisa_6_30_2016.mp3
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/anne_klein_oral_history_transcript_sep_23_2021.pdf
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/anne_klein_september_23_2021.mp3
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/hasha_john_jul_1_2022.mp3
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/etta_jang_6_29_2016.mp3
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/kaichen_lisa_6_30_2016.mp3
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/anne_klein_september_23_2021.mp3
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Janice McElroy 

Janice recounts the loss of her mother and father, Mildred R. Crick Hatcher and William W. Hatcher, 

who perished in the 1956 TWA–United air disaster. 

At Janice's request and direction, this Transcript  has been edited and there is no recording. We 

greatly appreciate Janice taking the time to do this. 

 
 

 

Cathy Natall and Lea Garcia 

Cathy and Lea, daughters of Ray Lasby, recall their father who died in the 1956 TWA–United air 

disaster. 

June 30, 2014 Transcript  

 

Download Fi le  

 
 

 

Paul and Barbara Schnur 

In Part 1, Paul recounts working as a Bellhop at the Bright Angel Lodge on June 30, 1956, during the 

TWA–United Air Disaster.  In Part 2, Paul recounts family stories that brought him to the Canyon in 

1946 and his recollections of the South Rim and the people there from 1946 to 1956. 

August 4, 2014   Transcript  

 

Download Fi le  
 

0:0000:00 
Paul Schnur, February 23, 2019 Part 2 

February 23, 2019 Transcript  

 

Download Fi le  
 

 
 

  

http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/janice_mcelroy_interview_transcription_june_30_2016.pdf
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/janice_mcelroy_interview_transcription_june_30_2016.pdf
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/ray_lasby_family_oral_history_interview_june_30_2014.pdf
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/lasby_ray_family_06-30-2014_martin_tom.mp3
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/paul_and_barbara_schnur_oral_history_transcription_august_4_2014_part_1_f.pdf
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/schnur_paul_and_barbara_08-04-2014_martin_tom.mp3
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/paul_schnur_oral_history_transcription_february_23_2019_part_2_f.pdf
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/paul_schnur_feb_23_2019_part_2.mp3
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/lasby_ray_family_06-30-2014_martin_tom.mp3
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/schnur_paul_and_barbara_08-04-2014_martin_tom.mp3
http://grandcanyonhistory.org/uploads/3/4/4/2/34422134/paul_schnur_feb_23_2019_part_2.mp3


— 1956 — 

 

24 

 

Tom Sulpizio 

Tom Sulpizio recounts the loss of his father, Thomas J. Sulpizio, an Electronics Engineer working for 

Rheem and traveling on United Flight 718 with Ray Lasby, another Electronics Engineer. Tom recounts 

how the loss of his father impacted him, his mother, and other family members. 

June 30, 2014 Transcript  

 
Download File 

 

 

 
 

GRAND CANYON HISTORICAL SOCIETY VIRTUAL OUTINGS 
 
 
 

October 15, 2024, Mike Nelson Presented 

"We Are Going In" The Story of the 1956 Grand Canyon Midair Collision - Part 1 

vimeo.com/1020034563/a30be2a8f6 
 

December 10, 2024, Mike Nelson Presented 

"We Are Going In" The Story of the 1956 Grand Canyon Midair Collision - Part 2 

vimeo.com/1038063883 

 

September 17, 2024, Tom Sulpizio Presented 

The 15 Technologists and the 3 Aviator Crew Members of United Flight 718 Some of the Nation's 

Leading Technologists and Aviators Perished on Chuar Butte on June 30, 1956 

vimeo.com/1010452453 

 

 

Also accessible are the 50-year anniversary symposium video presentations at 

Grand Canyon 1956 Air Disaster Symposium 

https://vimeo.com/showcase/5627770 
 
_____________________________________________________________________________________  

 

https://grandcanyonhistory.org/uploads/3/4/4/2/34422134/tom_sulpizio_oral_history_with_endnotes_transcript__june_30_2014.pdf
https://grandcanyonhistory.org/uploads/3/4/4/2/34422134/tom_sulpizio_06_30_2014.mp3
https://vimeo.com/1020034563/a30be2a8f6
https://vimeo.com/1038063883
https://vimeo.com/1010452453
https://vimeo.com/showcase/5627770
https://grandcanyonhistory.org/uploads/3/4/4/2/34422134/tom_sulpizio_06_30_2014.mp3
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CATALOGERS  NOTE 

canon :   a standard or 

essential list of works 
__________________________________________________________________________________________ 

The Grand Canon 

not The Grand Canyon 

 

 

Articles, Books, Reports, and Films 

 

Bibliographical citations are extracted from 

THE GRAND CANON 
A WORLDWIDE BIBLIOGRAPHY OF THE 

GRAND CANYON AND LOWER COLORADO RIVER REGIONS 

IN THE UNITED STATES AND MEXICO 

VOLUME 1,  PART B : BIBLIOGRAPHY 

 

All volumes and parts of The Grand Canon and special bibliographies and volumes may be downloaded from 

RAVEN’S PERCH MEDIA  https://ravensperch.org 

 

 

Anonymous 

 

 1956 Entire company shaken by tragic loss.  Skyliner (Trans World Airlines [TWA], Weekly Employee 

Publication), (July 5): 1, 3.  [Air crash.] 

 

 1956 Hazardous job continues at site of crash.  Skyliner (Trans World Airlines [TWA], Weekly Employee 

Publication), (July 5): 1, 3. 

 

 1956 Eine schreckliche Flugzeugkatastrophe [transl. ‘A terrible plane disaster’].  In: Politisches und anderes 

[section].  Schweizer Frauenblatt (Bern), 35(27) (July 6): [2].  [In German.] 

 

 1956 De Suiza a USA en obra de salvameno [transl. ‘From Switzerland to the USA in a rescue project’].  La 

Nacion (Santiago, Chile), 40(14,094) (July 7): 1. 

  [In Spanish.  United Press radiophoto, with longer legend, showing eight Swiss mountain climbers led 

by Max Stamfli, arriving in New York en route to Grand Canyon, to aid in recovery efforts following 

the Grand Canyon air crash.] 

 

 1956 Stations get quick details on Grand Canyon disaster.  Broadcasting, Telecasting, (July 9): 68.  [Air 

crash.] 

 

 1956 Painted Desert: 11:31.  Time, (July 9):.  [Air crash.] 

 

 1956 Son haber.  In: Ulaştırma [SECTION], Kazalar [SUBSECTION].  Akis (Haftalık Aktüalite Mecmuası) 

(Ankara), 3(7)(114) (July 14): 27. 

  [In Turkish.  Citation translated: Latest news.  In: Transportation [SECTION].  Echo (Weekly Current 

Events Magazine) (Ankara, Turkey).] 

 

 1956 A perilous searching operation.  Life, 41(3) (July 16): 19-25.  [Air crash.] 

 

 1956 Action is needed on air safety.  Life, 40(3) (July 16): 32.  [Editorial.] 
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 1956 A tranquil grave for crash dead.  Life, 41(5) (July 30): 34.  [Photo of 67 coffins in common grave for 

TWA airliner victims of Grand Canyon air crash, Flagstaff Cemetery.] 

 

 1956 Kansas City rector flies to Flagstaff to take charge of committal for victims of Grand Canyon plane 

crash.  The Living Church (Milwaukee, Wisconsin), 133(6) (August 5): 16.  [Rev. Laurence Spencer, 

rector of St. Michael and All Angels Episcopal Church, Kansas City.  Service with family members of 

victims in the TWA airliner crash in Grand Canyon, interred at Flagstaff, Arizona.  Article also includes 

commentary on services held by Rev. Dallis L. Harris, rector of the Church of the Epiphany (Flagstaff, 

Arizona), at St. Andrew’s chapel in Supai, Arizona, where he was when he heard of the United Airline-
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Spencer presiding over the mass grave in Flagstaff.] 

 

 1956 [Recovery work at Grand Canyon air crash.]  In: News At Random [SECTION].  The Swiss Observer 
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Director of the Zurich Insurance Company, in Chicago.” (ENTIRE NOTE)] 

 

 1956 Air tragedy memorial.  In: Here and There on the Desert [SECTION].  Desert Magazine, 19(9) 
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 1956 Another collision; an editorial.  The AOPA Pilot (Aircraft Owners and Pilots Association, Washington, 
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(September).] 

 

 1956 Sinestres et catastrophes dans le monde [transl. ‘Disasters and catastrophes in the world’].  La Croix-

Rouge Suisse (Berne), 65(6) (September 1): 3-7. 

  [In French.  See “Catastrophe aerienne aux Etats-Unis; les deux avions ecrases dans le Grand 
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 1956 Wesslau G. Wright, ’40.  Princeton Alumni Weekly, 57(8) (November 9): 35.  [Wright was aboard the 
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crash, see pp. 593, 600.] 

  [In French.  Citation translated: The Swiss Air Rescue Guard.  International Review of the Red Cross 
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 2008 1956 年グランドキャ二オンでの空中衝突 .  ALPA Japan News (日本乗員組合連絡会議  / Air Line 
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[Undated.  Includes a project pertaining to the 1956 Grand Canyon TWA-United Airlines Mid-Air 

Collision Site National Historic Landmark nomination (Grand Canyon).] 
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U.S. National Park Service, National Register of Historic Places 

 

 2014 1956 Grand Canyon TWA–United Airlines Aviation Accident Site.  National Historic Landmark 

nomination; Grand Canyon National Park Archaeological Site AZ:C:13:07555).  [Nomination prepared 

February 10, 2011; Ian Hough, Grand Canyon, Arizona; Benjamin Carver, Flagstaff, Arizona; Susan 

Ciani Salvatore, Washington, D.C. (Alexandra Lord and Susan Cianci Salvatore, eds.).  Summary: 

“The  1956 Grand Canyon United-TWA Aviation Accident Site meets National Historic Landmark 

Criterion 1 for its association with the modernization of America’s aviation airways. On June 30, 1956, 

a Trans World Airlines Super Constellation L-1049 and a United Air Lines DC-7 collided in uncongested 

airspace 21,000 feet over the Grand Canyon in Arizona, killing all 128 people onboard the two flights. 

Regarded as an important watershed in aviation history, the accident dramatically accelerated 

movements to address an airway crisis created by improved aircraft technology, the advent of the jet 

age, increasing traffic in the airspace system, and the fact that little had been done to expand the 

capacity of the air traffic control system. As a result, in August 1957 President Eisenhower signed the 

Airways Modernization Act, a prelude to establishing the Federal Aviation Agency.”]  [The redacted 

version of the nomination form is reproduced in facsimile in the Appendix of the present 

volume.] 

 

Warren, Ronald L.  [Warren, Ron] 

 

 1993 Toll restricted.  Grand Canyon Pioneers Society, Newsletter, 4(8): 5.  [Pertaining to telephones in use 

at Red Butte and Tusayan during the recovery operations of the 1956 air crash in Canyon.] 

 

 1994 [Letter regarding 1956 air crash.]  Grand Canyon Pioneers Society, Newsletter, 5(5): 7-8. 

 

White, Gerald F. 

 

 1956 Statement of Gerald F. White, Office of the General Counsel, Civil Aeronautics Administration, 

Washington, D. C.  In: Airspace use study : hearings before a subcommittee of the Committee on 

Interstate and Foreign Commerce, House of Representatives, Eighty-fourth Congress, Second 

Session, on use of airspace : July 7, 18, September 11, 12, and 13, 1956.  Washington, D.C.: U.S. 

Government Printing Office, pp. 48-50.  [Relating to the 1956 Grand Canyon air crash.] 

 

__________________ 
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Coverage in The New York Times  

 

The New York Times was selected for bibliographical coverage of Grand Canyon–Colorado River items 

at the time when the original bibliography was begun, in 1974. Access in those days was only through 

hardcopy collections or through microfilms; thus there was a perceived need to cite material from this 

newspaper, which spanned the entire history of the canyon and river from the mid-1800s. Today, The 

New York Times is accessible through search screens online at https://nytimes.com; most if not all of 

the items cited here may be examined in facsimile images and downloaded as PDFs.  (An online 

subscription may be needed.)  Paginations generally refer to the City Edition of the paper. The citations 

as displayed in this bibliography thus may not perfectly represent a particular copy of the paper seen 

by a researcher, or for that matter a copy on The Times’ website. Some reordering of articles on different 

pages between the day’s editions, the result of the daily work of the editors of The Times, may be 

discovered in one’s own research. 

 

Reading through the citations here offers a detailed perspective of a national/international newspaper’s 

coverage of the accident and its aftermath, usually in greater overall breadth than that which may 

appear in more local papers. The citations are in chronological order. 

 

 

1956 (July 1)  Two airliners carrying 128 vanish in West; wreckage of one sighted in Grand Canyon.  No sign of 

life.  70 on crashed T.W.A. plane — United craft is still missing.  (pp. 1, 42) 

 

1956 (July 1)  Record toll seen for air disaster.  Total of 128 deaths in two missing planes will exceed 1950 

Wales crash by 48.  (p. 42) 

 

1956 (July 1)  List of those on two planes.  (p. 42)  [See also revised list, July 2.] 

 

1956 (July 2)  All 128 on 2 airliners found dead; craft presumed to have collided before crashing in Grand 

Canyon.  ‘Copter at scene.  Plans are laid to fly out victims’ bodies—Inquiry starts.  (pp. 1, 14) 

 

1956 (July 2)  C.A.A. scans logs for clue to crash.  Official says radio reports by pilots will be studied—T.W.A. 

changed altitude.  (pp. 1, 14) 

 

1956 (July 2)  No large pieces of craft sighted.  Charred rock on knoll with bits of metal and paint only remains 

of DC-7.  Bodies are not visible.  3 in helicopter see wrecks about a mile apart—Some debris buried.  (p. 

14) 

 

1956 (July 2)  Sketches of victims in the air crash.  (p. 14) 

 

1956 (July 2)  U.S. seeks to end collision hazard.  5-year program attempts to improve traffic in air—”Urgent 

action” asked.  (p. 14) 

 

1956 (July 2)  “It can’t happen to you”.  Pilot in crash called plane safe if it flew on course.  (p. 14) 

 

1956 (July 2)  California victims were on vacations.  (p. 14) 

https://nytimes.com/
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1956 (July 2)  St. Patrick’s worshipers pray for crash victims.  (p. 14) 

 

1956 (July 2)  2 airliners fell in a wilderness.  Region a tangle of canyons and buttes visited only rarely by 

tourists.  (p. 15) 

 

1956 (July 2)  List of dead on 2 planes.  (p. 15)  [Revised list.] 

 

1956 (July 2)  128 death toll makes airline mishap worst.  (p. 15) 

 

1956 (July 2)  Two lines offer to fly relatives to crash area.  (p. 15) 

 

1956 (July 2)  Plane’s last message was “We are going—”.  (p. 15) 

 

1956 (July 2)  London paper shows canyon.  (p. 15) 

 

1956 (July 2)  Crash deaths mark first for a DC-7.  (p. 15) 

 

1956 (July 2)  Plane crash detective.  William Kossuth Andrews.  (p. 15)  [Director, Civil Aeronautics Board, 

Bureau of Safety Investigation.] 

 

1956 (July 2)  When the averages fail.  [Editorial.]  (p. 20) 

 

1956 (July 3)  Removal of air victims starts; wreckage in canyon is studied.  By Gladwin Hill.  (pp. 1, 12) 

 

1956 (July 3)  Visual rules put pilot on his own.  No flight plan is needed at times of good visibility—Air controls 

urged.  By Alvin Shuster.  (p. 12) 

 

1956 (July 3)  Smathers demands investigation of C.A.A. to check air safety.  He says flight procedures must be 

examined to insure aviation future.  (p. 12)  [Senator George A. Smathers.] 

 

1956 (July 3)  C.A.A. says planes were off course.  United and T.W.A. aircraft flew north of route—Events are 

reviewed.  (p. 13) 

 

1956 (July 3)  Air traffic control.  (p. 24)  [Editorial.] 

 

1956 (July 4)  Paint mark hints of crash in mid-air.  Officer at scene of airliner wreck reports strange smear on 

T.W.A. tail.  By Gladwin Hill.  (p. 13) 

 

1956 (July 4)  Swiss to send rescue squad.  (p. 13) 

 

1956 (July 4)  Crash victims insured.  $2,000,000 worth held by passengers on fatal flights.  (p. 13) 

 

1956 (July 4)  Inquiry on air traffic control ordered by House committee.  (p. 13) 

 

1956 (July 5)  Climbers seeking plane wreckage.  Try to scale butte to reach United craft — T.W.A. to conduct 

mass burial.  By Gladwin Hill.  (p. 49) 

 

1956 (July 6)  2 ’Copters land at 2nd crash site.  Crews bring out wreckage of United plane and drop 

mountaineers at spur.  (p. 13) 

 

1956 (July 6)  House inquiry to begin.  (p. 13) 

 

1956 (July 6)  By air — and road.  [Editorial.]  (p. 20) 
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1956 (July 6)  Air control flaw charged in crash.  Pilots chief says collisions are an inherent possibility under dual 

system.  By Gladwin Hill.  (p. 13) 

 

1956 (July 7)  Swiss begin search in Grand Canyon, climbing and descending to plane site.  (p. 34) 

 

1956 (July 7)  148 letters recovered.  (p. 34) 

 

1956 (July 8)  U.S. official lays responsibility before collision to T.W.A. pilot.  C.A.B. inspector says plane on 

visual flight system had to be “on lookout”.  (pp. 1, 49) 

 

1956 (July 8)  Air crash aftermath.  (p. 132)  [Editorial.] 

 

1956 (July 8)  Victim insured for $636,352.  (p. 49) 

 

1956 (July 9)  C.A.B. chief denies fault was T.W.A.’s.  Say United pilot also had responsibility in crash—House 

group at scene.  (p. 8) 

 

1956 (July 10)  67 crash victims buried in Arizona.  350 relatives, friends and 1,500 other mourners attend joint 

service.  (p. 21)  [Flagstaff, Arizona.] 

 

1956 (July 11)  29 DC-7 dead identified.  Mass services to be held for 29 others in canyon crash.  (p. 10) 

 

1956 (July 11)  The helicopter heroes.  [Editorial.]  (p. 28) 

 

1956 (July 14)  Insurance claims may be $5,500,000.  (p. 32) 

 

1956 (July 14)  Air rules change called difficult.  Eisenhower aide sees safety in present system—C.A.B. to start 

inquiry Aug. 1.  (p. 32) 

 

1956 (July 16)  Sight-seeing hinted as air crash cause.  (p. 42) 

 

1956 (July 19)  Sight-seeing called cause of 2 crashes.  (p. 54) 

 

1956 (July 28)  C.A.B. names panel for inquiry into Grand Canyon plane crash.  Hearings by 6-man group to 

start Aug. 1—House unit asks policy overhaul and scores Commerce Department.  (p. 34) 

 

1956 (August 2)  Witnesses tell of plane crash.  Couple in car saw airliners collide June 30 — Testimony does 

not solve mystery.  By Joseph A. Loftus.  (p. 48) 

 

1956 (August 3)  Flight plan shift bared at inquiry.  Traffic controllers knew 2 airliners were due at same spot 

over Arizona.  (p. 38) 

 

1956 (August 3)  Rescuers honored.  (p. 38) 

 

1956 3(August 4)  Expert finds U.S. not at fault in Grand Canyon plane crash.  C.A.B. inquiry is told airliners 

were flying in uncontrolled air space — no violation of regulations seen.  By Joseph A. Loftus.  (p. 32) 

 

1956 (August 5)  Aviation: Collisions.  Airline pilots taking lead in plans to erase dangers in crowded skies.  By 

Richard Witkin.  (p. X 29) 

 

1956 (September 5)  Air collision hearing set.  (p. 25) 
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1956 (September 6)  C. J. Lowen Jr., 41, C.A.A. chief, dies.  Former Denver safety head was appointed to U.S. 

post last December.  (p. 25) 

 

1956 (September 12)  Skies were clear in canyon crash.  (p. 74) 

 

1956 (September 13)  Canyon “airway” created.  (p. 70) 

 

1956 (September 13)  New plan needed for traffic in air.  C.A.A. acting chief terms present system inadequate 

for post-war expansion.  (p. 70) 

 

1956 (November 3)  7 ‘Copter men honored.  (p. 46) 

 

1956 (December 8)  2 airlines sued for 1.6 million.  (p. 29) 

_______________________ 

 

1957 (April 16)  Widow sues airlines.  (p. 67) 

 

1957 (April 18)  Canyon air crash termed mystery.  C.A.B. says pilots probably did not see each other, but 

reason is unclear.  By Richard E. Mooney.  (p. 58) 

 

1957 (July 1)  New airway to open.  C.A.A. to begin route over Grand Canyon Thursday.  (p. 44) 

 

1957 (November 10)  Collision killing 128 top airlines disaster.  (p. 72) 

_______________________ 

 

1958 (August 30)  2 airlines in crash blame C.A.A. group.  (p. 30) 

_______________________ 

 

1959 (March 15)  Crash suit settled.  Wife of victim of ’56 collision had asked $350,000.  (p. 60) 

 

1959 (June 21)  Jury votes $500,000.  Damages given in air deaths of three auto executives.  (p. 64) 

_______________________ 

 

1960 (May 19)  Jury holds T.W.A. at fault in crash.  (p. 40) 

 

1960 (June 14)  $100,000 for air death.  (p. 6) 

 

1960 (September 24)  Air crash damages set.  Jury acts in two of 128 deaths in airlines collision.  (p. 5) 

_______________________ 

 

1962 (March 2)  2 airlines libable for mid-air crash.  (p. 16) 

 

1962 (March 14)  Inquirer into welfare.  Samuel Hazard Gillespie.  (p. 28)  [Article begins with note of 

Gillespie’s in-the-field examination of the 1956 airliner crash sites in Grand Canyon.] 

_______________________ 

 

1963 (February 8)  Court reinstates awards to estates of T.W.A. pilots.  (p. 11) 

 

________________________________ 
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F 11 e Ho, 1-0090 

CIVIL AERONAUTICS BOARD 

ACCIDENT INVESTIGATION REPORT 
Adopted: April 15, 1957 Released: April 17, 1957 

TRANS WORLD AIRLINES, INC., LOCKHEED 1049A, N 6902C, AND 
UNITED AIR LINES, INC., DWGr.AS DC-7, N 6324C, 

GRAND CANYON, ARIZONA, JUNE 30, 1956 
- <' 1'ffe.1fi,l 

'!'he Accident 

At approximately 1031,!/ June 30, 1956, a Trans World Airlines Lockheed 
1049A, N 69~, and a United Air tines Douglas Dc:-7, N 6324C, collided at about 
Zl.,000 feetY over Grand Canyon, Arizona, Both aircra:rt. fell mto the Canyon 
near the confluence of' the Colorado and tittle Colorado Rivers, There 118re no 
s\ll'Vivors among t:_e l..28 persons aboard the flights ( ?0 aboard TWA and 58 aboard 
1Jnited), Both aircraft were destroyed. 

History of the Flights (See attachment l as reference.) 

1. Trans World Airlines 

On June 30, 1956, at 090l., Trans World Airlines Fl.ight 2, a regularly 
scheduled passenger service, took of'f' from runway 25 of tpe Los Angeles Inter­
national Airport. Flight .2 was on an instrument flight ~es {IFR) flight pl.an 
ban Los Angeles, Cal.if'omia, to Kansas City, Missouri, ~ Green Ai.rn\v 5, 
Amber Airway 2, Daggett direct Trinidad, direct Dodge City' Victor Airway 10 
Kansas City. The night pl.an also proposed a cru.1S:l:ng altitude of 19,000 feet, 
a t:rne airspeed of 270 knots, and a departure time of 0830, The Trans World 
flight crew consisted or Captain Jack s. Gandy, Copilot Jam,s H, Ritner, Flight 
§!gineer Forrest D, Breyfogle, F.l.ight Engineer Harry H. Allen (aboard as an 
a.dditional. crew member), and Hostesses Tracine E. Armbruster and Beth E. Davis, 

Preparations for F.l.ight 2 were routine except that departure was delayed 
a few minutes by minor maintenance on the aircraft. The fligllt ns dispatched 
with 3,300 gallons of fuel and the load manifest showed the gross weight of the 
aircraft at takeoff was 108,ll5 pounds, well under the maxim1!11 allowable of' 
ll3,200 pounds. The load was properly distributed 11:i.th respect to center of 
gm"rlty limitations of' the aircraft. 

!/ Times herein are Pacific standard and based on the 24-hl'l11' clock, 

g/ Al.titudes herein are mean sea level, distances are naut:1.~al :mil.es 
unless otherwise indicated. 
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As requested, the flight, after takeoff, contacted the Los Angeles 
tower radar departure controller, and was vectored through an overcast 
imich existed in the Los Angeles area. After reporting "on top" (2,400 
feet) the flight switched to Los Angeles Air Route Traffic Control Center 
(referred to as Los Angeles Center) frequency, 118.9 mes., for its en route 
clearance. This clearance specified the routing as filed in the flight Jil.an, 
however, the controller specified that the flight climb to 19,000 feet in V}R 

conditions. Immediately thereafter TWA 2 asked for a routing change to Daggett 
na Victor Ail"llllY Zl.0. This was approved in a routine manner. 

At 0921, through canpa.ny radio oomnunications, Flight 2 reported that it 
-was approaching Daggett and requested a change in .f:J..ight plan altitude assign­
ment fran 19,000 to 21,000 feet. ARTC (Los Angeles Center) advised they were 
unable to approve the requested altitude because of traffic (llnited Air Lines 
flight 718). Flight 2 requested a clearance of 1,000 feet on top. Ascertain­
ing fran the radio operator that the flight was then at least 1,000 on top, 
ARTC cleared the flight. 

At 0959 Trans World 2 reported its position through company racb.o at 
Las Vegas. It reported that it had passed Lake Mohave at 0955, was 1,000 on 
top at 21,000 feet, and est:ilnated it would reach the 321-degree radial of the 
Winslow anni range station (Painted Desert) at 1031 with Famington next. This 
was the last radio CO!IIIIU!lication with the flight. 

2, United Air Lines 

United Air Lines Flight 718 was regularly scheduled from Los Angeles to 
Chicago, Illinois, On June JO, 1956, it took off frorn runway 251 (left) of the 
Los Angeles International Airport at 0904 (three minutes after TWA 2). Flight 
718 was on an IFR flight plan to Chicago via Green Airway 5 Palm Springs inter­
section, direct NeedJ.es, direct Painted Desert, direct Durango, direct Pueblo, 
direct St, Joseph, Victor Airway 116 Joliet, Victor Airway 84 Chicago Midway 
Airport, The flight plan proposed a true airspeed of 288 knots, a cruising 
altitude of Zl. 1 000 feet, and a departure tll!le of 0845. The flight crew con­
sisted of Captain Robert F, Shirley, First Officer Robert W. Hanns, Fl:i.ght 
Engineer Gerard Fiore, and Stewardesses Nancy L. Kemnitz and Margaret A. Shaud!;, 

, Flight preparations and dispatch of United 718 were routine anct the air-
( craft departed with 3,850 gallons of fuel. The company load manifest showed 
'the gross weight of the aircraft at takeoff to be 1051 835 pounds, whl.ch was 
less than the maximum allowable of 114,060 pounds; the latter weight was re-
stricted fran a max:unum of 122,200 pounds for the aircraft because of a land­
ing l:lmJ.tation at Chicago, The load was properly distributed with respect to 
the center of gravity lllllitat:i.ons of the aircraft, 

Arter takeoff the flight contacted the Los Angeles tower radar controller, 
-.mo vectored it through the overcast over the same departure course as TWA 2, 
United 718 reported "on top• and changed to Los Angeles Center frequency i'or 
its en route clearance. This corresponded to the flight plan as filed; however, 
the controller specified that the climb to assigned altitude be in VFR condi­
tions. 
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flight 718 made position reports to Aeronautical Radio, Inc., which 
serves under contract as United canpany radio. It reported passing over 
Biverside and later over Palm Springs intersection, The latter report 
indicated that Um.ted 718 was still climbing to ZL,000 and estimated it 
llOUld reach Needles at 1000 and the Painted Desert at 1034, 

At approximately 0958 United 71S made a position report to the CAA 
camntmications station located at Needles. This report stated that t.he 
flight was over Needles at 0958, at 21,000 feet, and estimated the Painted 
Desert at lOJl, with Durango next, 

At 1031 an Ullidentified radio transmission was heard by Aeronautical 
Radio camnunicators at Salt Lake City and San Francisco, They were not able 
to understand the message when it was received but it was later detennined 
bj' playmg back the recorded transmission that the message "Villa from United 
'11.B. Context was interpreted as: "Salt Lake, Umted 718 • , , ah ••• 
118 •re going in. n 

Investigation 

When neither flight reported passing the Painted Desert line of position, 
CAA and company ground ccmmunications attempted to contact them. This ,ras 
unsuccessf'ul and a radio search was then made by several CCl!lllunications sta­
tions along the proposed routes, using !IUlllerous radio frequencies available 
to the flights. At ll51 a missing aircraft alert was issued, followed by 
implementation of search and rescue procedures. 

That evening a pilot who operated scenic flights over the Grand CSllyOn 
heard about the missing aircraft and recalled having seen light smoke rising 
oot of the Canyon earlier in the day. With hJ.s brother, he returned to the 
area, flew into the Canyon, and during a low pass was able to identify the 
enpennage of the TWA. Constellation. He reported the finding immediately and 
the next day made another flight, during lihich it was ascertained that there 
\'iaS a second wreckage approximately one mile from the first. There were no 
signs of survivors on either occasion. 

Ch July l an Air Force helicopter from a Search and Rescue Ulllt landed, 
under hazardous conditions, at the TWA site. After careful consideration, 
planning, and trial flights, a successi'al landing was ms.de by an Army heli­
copter pilot at the United wreckage. On both initial landings a medic ao­
!'Clnpanied the helicopi;er pilot and, after examination, reported that no one 
had survived either crash. During the follomng days A:trrzy- units prov1.ded 
transportation, under extremely hazardous conditions, to and from the sites 
by- helicopter, making it possible to reach the otherwise nearly inaccessible 
area. 

The L-1049 Constellation crashed in a draw on the northeast slope of 
Temple Butte, llhich is on the west bank of the Colorado River within the 
Grand Canyon. The main wreckage site was at an elevation of 3,400 feet. 
The wreckage was found stre,m across the draw along a soutl:mester1y heading, 
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nth portions of the nose section on the south bank of the draw and sections 
of the cabin fuselage on the north bank, A relatively short wreckage distri­
bution path showed that the aircraft contacted the ground at a steep angl.e. 
The distribution and condition of parts indicated the Constellation was in­
ve'rted at initial im,:act. 

Severe disintegration of the L-1049 occurred during ground impact, 
followed by an intense ground fire. Together, these caused nearly total 
destruction of major portions of the aircraft. It was possible, however, 
to identify a sufficient nlllllber of parts to show that with the exception of 
the L-1049 empennage, portions of the aft fuselage, and light pieces of aft 
cabin interior, all of the aircraft was at the main wreckage area. Here 
several pieces of the DC-7 were located. All of these were identified as 
being parts of the DC-7 lert outer wing structure. 

The main wreckage area of the DC-? was located 1.2 statute miles north­
east of the L-1049 area. Examination revealed the DC-7 struck the south face 
of Chuar Butte opposite the Little Colorado River. Impact was about 10 f'eet 
belO'II' the top of this ridge at an elevation of 4,050 feet. Initial imµict 
was on a northeast heading with the aircraft nosed d01lll and its right wing 
below a level attitude. 

Impact forces caused severe disintegration of the DC-7 with major can­
ponents falling into an inaccessible deep chimney and upon sheer ledges below 
the im:i:act site. An intense ground fl.re followed impact. Except for a large 
portion of its le.ft nng, the :rx; .. .7 maJor components were accounted for by 
identification of parts and pieces found at or reasonably near the main wreck­
age area. 

During the difficult and hazardous structural. investigation every ef'fort. 
was made to detennine whether or not an inflight callisiai had occurred and, 
if so, the manner in which the aircraft collided. Results of this 11t1rk dis­
closed several areas of damage which conclusively established that such colli­
sion did occur. These areas also provided material for an analytical study 
relating to the :i;hysical relationship of the aircraft to each other at the 
:instant of the mflight impact. 

One of the significant areas involved m the inflight contact m.s the 
left outer WJ.ng panel of the DC-7. Pieces found represented the wing panel 
:from its tip inboard to station 453, a length of about 20 feet. Much of this 
structure bore evidence of the mflight collision. Sane portions of the upper 
surface, lea.ding edge, and aileron were missing, 

The largest single piece of left wing outer panel was found between 
Temple and Chuar Buttes about one-third mile west of the T\VA wreckage site. 
This piece consisted of the outer portion of the panel from the tip inboard 
to appro=ately station 62?. To this station the upper and 1Cllf8r "lling skin 
and the leading edge were generally intact, Portions of lower sk:1.n were in 
place for another six feet inboard. Collision evidence in the form of dents, 
scratches, tears, and bends were found on much of the lower surface of this 
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entire structure. Part of tlus damage consisted of an upward and inboard 
deforination in the wing tip cap between the position light and aileron cove, 
mack rubber smears and red paint smudges -were evident at several. locations 
ln the defonnation, Examination showed the amears on the OC-7 were fran the 
r,..1049 deicer boot; also, the paint smudges were from the 1-1049. 

A fragment of DC-7 wing tip assembly ims found separately, This 11-inch 
piece was part of the aileron cove from the extreme wing tip area. ~ents 
of top and bottan wing skin were still attached to this piece, Just aft of 
the tear the tip radius was defonned inboard, rearward, and upward with heavy 
deposits of L-1049 red paint in the crumpled area. Further, the tip l01rer 
surface inboard to the tip attach point was defonned upward and marked by 
sera.tches running inboard and aft. Also, in this general area on the lo-wer 
wing surface there were numerous black rubber smears and additional. scratches. 
The smears and scratches ran diagonally aft and inboard about 23 degrees in 
relation to the wing center spar line, 

Two pieces of the 00-7 lef't aileron were found representing the tip area 
inboard to about station 656, These pieces were severely buckled inboard and 
upward and beth bore heavy deposits of black rubber smears on their lower 
surfaces, 

Between stations 627 and 603 the wing leading edge of the DC-7 was 
defo:rmed rearward and outboard, Rearward and inboard scratches on the lmrer 
leading edge 11ere continuous through areas of deep buckling, :indicating they 
,rere made before the leading edge struck the object causing buckling. Aft 
of the leading edge on the lower wing surface there -re more scratches ran­
ning aft and inboard at an angle of approximately 25 degrees relative to the 
center spar, In this specific area there was no endence of the black robber 
l!mears, 

At the L-1049 wreckage area a section of lower wing skin from the '00-7 
"'88 faund. This section was from the left w.!.ng 'Where the aircra:f't registration 
is painted and bore portions of numbers "6" and 113." Scrape marks corresponded 
directionally to those previously dN1cribed. Imbedded in a tear on this pa.rt 
-.ras a piece of Constellation headlining used il'1 the af't cabin ceiling, Brown 
snudges running in the same general direction as the scratches were detennined 
~ chemical. analysis to be material used to seal Constellat1on fuselage seams 
and stringers in the pressure cabin area, 

A second area of damage significant to the investigatory objectives and 
closely allied with the OC-7 wing damage was the Constellation empennage. Th1s 
major component had struck the ground inverted but came to rest in an upright 
position about 550 yards north of the concentration o.f L-1049 wreckage. It 
11as generally intact except for the left and right fins and rudders, Respect­
ively, these were found about JO and 10 yards removed. The distance of the 
empennage from the rest o.f the L-1049, together nth the evidence of severe 
damage where it 11as separated from the aft f'uselage, showed this major cOl!lpon­
ent had separated in flight after collision impact. Heavier pieces of the 
L-1049 a.ft i'uselage structure and aft interior equip!lent -were found west of 
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the main TliA wreckage site. Light interior materials from the aft fuse­
lage were found on Cape Solitude 1-1/2 miles east, indicating that they 
were tom or spilled out at a sufficient altitude to drift this distance, 

Two pieces frcm the Constellation empennage were recovered a:way frcm 
the main empennage at sufficient distance to indicate separation prior to 
ground :Impact, These, consisting of sections of the left upper fin leading 
edge and bearing portions of red and wlute stripes of the Constellation 
color scheme, shavred collision evidence. One piece was concaved on its 
leading edge, in the area of the red stripe, by an object moving right to 
left. The concave area fitted precisely with the damage on the OC-7 left 
wing tip, The red paint found on the wing tip came from this red stripe, 
and the black marks resulted from contact nth the fin leachng edge deicer 
boot, The second piece, which fitted below the concaved piece, was crumpled 
to the left by the same force that damaged the concaved piece, 

The L-1049 aft fuselage was a third area of collision damage. Most 
significant was a piece of fuselage skin about 1-1/2 x 4 feet in size, 
Identification showed it came from the upper 1'1.ght side of the Constellation 
fuselage just forward of the tail. Its outer surface was painted ,mite, 
This metal piece was bent imw.rd about 90 degrees so that its inner surfaces 
were folded toward each other. There were red, blue, and black marks in 
various directions on the white outer surface pa111t in the area aft of the 
bend, In addition to these marks there were gray deposits in a randan pat­
tern creating a stippled effect over the entire surface. Together w.i. th these 
there were also long grayish smears progressing in the slll!le direction as the 
stippl:i.ng, Pileup of the indiV1.dual marks within the deposits was heavier on 
the upper edge. Tln.s evidence indicated that the gray deposits were made by 
an object moving up and along the circumferential frames of the Constellation 
fuselage, 

The fmal area of important damage was aJ.so in the aft fuselage of the 
L-1049. It ,ras a series of three propeller cuts in the lower and bcttan 
fuselage in the vicinity of the rear baggage ccmpartment, The cuts were 
generally upnrd and inboard and of varying lengths, They were essentially 
parallel. about 35 inches apart with the middle cut about 52 degrees relative 
to the longitudinal axis of the aircraft. Red and blue paint marks at the 
edge of one cut. in the baggage bin area coincided with the paint scheme on 
the DC-7 propeller. 

Two additional propeller cuts were located in the L-1049 forward fuse­
lage. One cut was approximately in line w.ith the L-1049 No. J propeller arc 
and the other was about four feet forward, This damage was not consistent 
W1th the other collision damage and the cuts were probably made by the pro­
peller of the Constellation during ground breakup. 

other areas of both aircraft were involved in the collision. Sane were 
secondary or cumulatl ve to the evidence already described and others, al though 
important for other reasons, were not indicati-ve of the :lnflight impact, 
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Investigation showed that normal and routine preparations were made 
for the flights, The TWA Constellation had received a penochc maintenance 
check at Los Angeles a:nd except for minor discrepancies, not affecting air­
worthiness, was in good condition. The DC-7 was checked at Los Angeles and 
at departure there were no mechanical discrepancies or carryover items. The 
flight engineers had perfonned preflight and walkaround inspections of their 
respective aircraft. 

Both flights were planned as high-altitude operations (above 14,500 
feet west of the l.00-degree Meridian) which under current regulations and 
operating specifications pe:nn:i.tted them to be planned and flO'llll off airways 
over direct courses to take advantage of the most favorable weather and wind 
factors as well. as the shortest distance between origin and destination of 
the long-range nonstop flights. Before flight, however, a definite flight 
plan is required over the direct route with numerous reporting points indi­
cated to clearl.y define the proposed route to be fl.Ollll. To this end numerous 
company high-altitude routes have been established. From these the most 
favorable is selected for a:n indiv.idual operation ccmnensurate with existing 
conditions. 

United Airlines' operational policy pennitted a high-altitude flight to 
be conducted on an IFR or VFR flight plan but the ccmpany dJ.d not peilil1t its 
flights to be flo,m in instrument weather conditions, regardless of the f'.l.ight 
plan, during that portion of the flight off a:t.rways, In this regard Trans 
World Airlines• policy, at the t:une of the accident, pe:rmitted off aina.ys 
flights in instrument weather conditions but only on an IFR flight plan with 
an assigned altitude, When operating 1,000 on top the ccmpany required ad­
he:rence to visual flight rules. 

The pilots were briefed on the anticipated weather conditions before 
fl.ight time. These indicated conditions well mthin limits for takeoff and 
for the planned duration of the flights. Captain Gandy, m. th nearly 15,000 
flying hours, had flown the subJect route approXlll!ately 177 times and was 
well qualified. Captain Shirley, with 17,000 hours, had f10ffll the operation 
since October 1.955, and he also was well qualified. Similarly, the other crew 
members of beth flights 11ere experienced. All, according to documentary ev.i­
dence, were rested, in good physical condition, currently qualified, and cer­
tificated for their positions. 

The flights reported in a nornal mrumer as they progressed eastward. 
Elt'cept for the final. transmission of Uni-sed 718, the reports we:re w.J.thout 
indication of any difficulty. The individual. comuany dispatch offices fol­
loired the progress of their flight in a regular manner according to their 
responsibility. 

Approaching Daggett the Tri.A flight asked for a change in its flight 
altitude from l.9,000 feet to Zl,000 feet on its IFR clearance, and if unable, 
l, 000 on top. The TWA radio operator who received this request from the fligh1 
called Los Angeles ARTC and at 0921 advised, "ffl 2 is conung up on Daggett 
requesting 21,000 feet." The Los Angeles controller tnen contacted the Sal.t 
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Lake ARTC controlJ.er and said, "TWA 2 is request111g two one thousand, how 
does it look? I see he is Daggett direct Tr:uudad, I see you have United 
71.8 crossing his altitude - in hi:e: way at two one thousand," According to 
the recording of thJ.s conversation the Salt Lake controller replied, "Yes, 
treir courses cross and they are right together." The Los Angeles con.trol-
l.er then called the TWA radio operator and said, •Advisory, TWA 2, imable 
approve two one thousand. n At tius t:!Jlle the radio operator interrupted and 
said, "Just a minute. I t'link he wants a thousand on top, yes a thousand on 
top until he can get it," After detenninmg from the flight, through the TWA 
radio operator, that it was then 1,000 on top the Los Angeles controller 
issued the following =ended clearance, 11ATC clears TWA 2, maintain at least 
1,000 on top. Advise TWA 2 his traffic is United 718, direct Durango, esti­
mating Needles at 0957 .n The Ti'IA ground radio operator stated that this clear­
ance was given TWA 2 and it was repeated back to him. verbatim by the flight. 
The operator said that in this transmission he included the infonnation ccn­
ceming United 71!3, adding that it was at 21,000 feet which he concluded from 
the overall situation although the altitude was not part of the infonnation 
from the controller. The T\\A operator testified that he recognized Captain 
Gandy 1s voice and that the capta111 acknowledged the info:nnation on the United 
flight as "traffic received." 

The two controllers participating in this action were called to testify' 
at the Board •s public hearing. In response to qu,,stions they stated that 
because TWA 2 woul.d soon pass from the Los .Angele& ARTC area. of responsibilit;r 
to the Salt Lake area it was necessary- to coordinate the TWA request for al ti­
tude change. Both stated that at this t:im.e the flights were !FR traffic oper­
ating in controlled airspace and ARTC was required to separate them fran each 
other as well as from any other aircraft on IFR clearances. The controlJ.er 
who gave the clearance said he offered the United Infonnation to TWA merely 
as an explanation for the denial of 21,000 and not as a traffic advisory. 

The Director of the CAA Office of Air Traffic Control explained that 
when TWA requested 21,000 feet the .flight had not reached Daggett nor had the 
Um.ted flight reached Needles, They were not traffic for each other at that 
time but in projecting their tracks eastward both would cross Red Airway 15 
with ill-defined horizontal separation. On this airway ARTC was required to 
separate the flights; thus TWA was denied 21,000. The witness added that this 
separation was an ARTC responsibility for instrument flights only in the con­
trolled airspace and that Red Airway 15 was the last such area for the flights 
to traverse imtil they were well beyond the accident scene. He said that ARTC 
maintains only progress infonnation with respect to !FR .f'.l.ights !lying through 
uncontrolled airspace and that this mfom.ation is used for the purpose of 
providing a safely spaced fl.ow of instrument traffic into the next controlled 
airspace to be entered. He stated that air traffic control does not provide 
any control service or function in uncom,rolled airspace. The witness explai.n­
ed that flights are not bound by clearance or fl.1.ght µLan, whether 1JFR or IFR, 
while operating in imcontrolled airspace and that instrument traffic m.ust onl.y 
leave and reenter a control area according to traffic control clearance. The 
controllers' manuaJ. of ccntrol procedures (ANC llanual) states that, "Cl.earances 
authorize flight within control zones and control areas only; no responsibility 
for separation of aircraft. outside these areas is accepted." 



- 9 -

'When TWA amended its flight plan from an assigned 19,000 feet to 1,000 
feet on top, no infonnation concerning this was given to United 718. The 
Director of Air Traffic Control stated that none was required though the 
flights were in controlled airspace at the tune. The clearance to TWA 2 was 
to maintain 1,000 feet on top while it was in a control area, The witness 
said the flight was not restricted to any specific altitude m control areas 
except that it be at least 1,000 feet above the general cloud layer, When 
outside controlled airspace and under certam conditions of l1lll.l.ted nsibll­
ity- fl:!,ght should be conducted at an altitude confo:cn.ing to the "Quadrantal 
Rule,n27 The witness stated tnat the controller therefore did not know llhat 
altitude Captain Gandy would select as a cruising aJ.titude or if he might 
later change the altitude from time to ti.me, The m.tness stated that with 
respect to separation the TWA flight at this tl.l!le was a VIB flight and that 
the basic vm min:i.l!'um.s applied for it to maintain flight in VFR conditions,s/ 

Civil Air Regulations do not provide a definition for 1,000 on-top 
operation either w:i.thin or outside controlled airspace; however, w.i.th respect 
to on-top operations in control areas the Flight Infonnation Manual states, 
• •At least l 000 feet on top ' (l oroP) :ma..v be filed in an rm flight plan, or 
assigned by ATC in an !FR clearance, in lieu of a cruising altitude, Even 
though this type of operation places the responsibility for avoidance of col­
lision with other aircraft on the pilot, the :flight is an !FR operation and 
must obtain an amended clearance for a specific altitude before proceeding 
into !FR weather conditions • 11 It further states, "Air Traffic clearances 
llluch specify •at least 1000 feet above all clouds• in lieu of a cruising 
altitude pennit~ flight to be conducted at any altitude at or above the m1ni­
mum en route altitude (MFA) winch is 1000 feet or more above the cloud layer .. ·" 

The present concept for separation of aircraft and avoidance of colli­
sion in Vffi. weather conditions, regardless of :flight plan or clearance, de­
pends on the flight crews I ability to visually provide separation between 
aircraft,, Ci vll. Air Regulations expressly place this responsibility on the 
pilots.21 and the concept is comnonly referred to as the "see and be seen" 
principle, )piles for avoidance and rieht-of-way are set out :i.n the Regula­
tions also.& With respect to an !FR flight operating in V1'R weather condi­
tions the Flight Infonnation Manual states, 11Dur:tng the time an IFR flight 
is operating in VFR weather conditions, it is the direct responsibility of 
the pi.lot to avoid other aircraft, since VFR flights may be operating in the 
same area without know'l.edge of ATC.• In co'lsonance with these provisions the 
-vast percentage of flying today is separated by the "see and be seen" philos­
ophy with littJ.e or no external traffic control assistance. 

'JI Civil Air Regulations, 
(t/ Civil Air Regulations. 
2./ See CAR Part 60.12 (c) 

Part 60,.32 (b) l, 29 3, and 4, 
Part 60,30 (b) (l). 

g/ See CAR Part 60.14 (a) through (c) and CAR Part 60,15, 
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At 0958 United Flight 718 reported its position to the CAA camnuni­
cations staticn located at Needles, Tids report indicated that the flight 
was over Needles at that time, its altitude was 21.,000 feet, and it antici­
pated reaching the Pamted Desert line of position at 1031 (revising the 
previous estimate of 1034), The flight indicated it would thereaf'ter report 
over Durango, The Needles camnunicator forwarded this report• according to 
routine procedure, to the Albuquerque center at lOCll and to the Salt Lake 
center about lCil.3. The comnunicator stated that forwarding the report to 
Salt Lake was delayed by an interphone tieup. The controller at Salt Lake 
receiv.1ng the report ...as the one who previously was involved in the decision 
lml.Ch denied TWA 2 the request for 21,000 feet as a cruismg altitude when 
the flight was approaching Daggett at approximately 0921., 

At 0959 Trans World F.1.ight 2 reported its position to company radio 
located at Las Vegas, The flight reported it had passed over Lake Mohave at 
0955, was 11 000 on top at 21,000 feet, and estimated reaching the 321.-degree 
radial of the Winslow anni range station (the Painted Desert line of position) 
at 1031, with Farmington the next reporting position, In response to this 
the ground cammmicator repeated back the :!nfonnation, added the baranetric 
pressure for Las Vegas, and told the flight that this pressure 11as falling 
rapidly. At lOCil. the Las Vegas TWA camnunicator promptly forwarded this 
position report over long-line interµione to the Salt Lake center. This 
report was received by the CAA sector controller at lOCil., The same control­
ler received the position report of United 718 at lCil.3 from the CAA Needles 
canmunicator, 

During ths public hearing the Salt Lake controller and the CAA DJ.rector 
of Air Traffic Control mre questioned as to ltlether or not traffic advisory 
infonnation should have been issued the flights when the controller had re­
ceiwa position reports fran both flights and knew both were fiying at the 
same altitude, estimating the Pamted Desert line of position at the same time 
on conwrging courses, The controller stated that when the reports 111!re re­
ceived by him he had no !mom.edge of the track that either flight would make 
to the line of position because both were l1l the uncontrolled area and a 
specific track l'l&S not required. He said the Painted Desert line of position 
is nearly 175 miles long w.i.th no definite position within this distance. The 
est:hnates fran the flights, therefore, did not mean they would converge there 
bat merely that both would pass the line eastbound at that time. He testi!'ied 
that he 'Vl!ls not required to give advisory infonnation to flights which wre :l.n 
uncontrolled airspace and it was only a discretionary duty in the controlled 
area, He also said tlus advisory service 'ffll1lld not be possibl.e as a ~-to­
~ practice 'llithout control of flights and more definite position infomation, 
as 11811 as additional facilities and personnel, 

The CAA Director of Air Traffic Control testified concerning the situation, 
stating that it was not the policy or concept of Air Traffic Control to provide 
traffic information outside of controlled airspace. He said normally such 
information would be of little value. Many aircraft unknO'll!l to Air Traffic 
Cootrol may be operating in this area; f'urther, Air Traffic Control has no 
authority over those aircraft that are kncmn. The witness testified that with 



- J.J.. -

:respect t.o these two particular flights, the controller certarnly knew about 
them; hcmever, he explained that advisory infonnation must be viewed in its 
overall application in day-to-day operations. He at.ated that advisory ser­
'Vice for traffic in uncontrolled areas would be tantamount to positive con­
trol of all traffic which would require personnel, facilities, and equipnent 
not presently available, He added that this was !mown to be correct, having 
sewral. years ago attEllll.pted to proVJ.de this service on a test and evaluation 
basis. He added that the workload of an advisory service was found to be 
nearly equal to that required for a control service. He concluded that the 
present canplement of persons assigned to perfonn the controller •s fu'lctions 
in the uncontrolled areas could not be considered sufficient to offer either 
an advisory service or perfom a control service, 

Investigation relating to the progress of the flights shows they were 
according to the established performance of the aircraft. Both flights made 
good their estimates between position reports untJ.l the segments immediatel:r 
prior to the Painted Desert line of position; for United frcm Needles and for 
m fran. Lake Mohave. 

According to the United est:lJnate the flight would reach the Painted 
Dltsert at 1031, or 33 minutes after passing Needles. Investigation showed 
the accident occurred at 1031., approlCllll8.tely 17 miles or nearly 3-1/2 minutes• 
fiying time from the position of expected progress, Canpared to another United 
flight, 708, a DC-7, whi.ch climbed over the same course to cruise at 21,000 
feet approx:llnately one hour earlier, flight '71.8 should have reached the Pamted 
Desert in its estimated elapsed time. Cruise perfonnance of the aircraft also 
showed the estimate could have been made. 

TWA F.l.ight 2 also was making good its estimates as it climbed tcmird 
Lake Mohave. The estimates were in accord nth accepted perfonnance of the 
Constellation and the flight est:unated it would reach the Painted Desert at 
1031, or 36 minutes after passing Lake Mohave. This flight also iras appro:zi­
mately 3-1/2 minutes I flyuig time .from its estimated position 11hen the coll.i­
sion occurred, 

Winds aloft were carefully reviewed to determine imether or not they 
could have been a f'actor 1n the delays. It 11c1.s learned that these winds were 
light in consideration of altitude and wried little from the winds forecast, 

Detennination of the time of the at>cident 1i'aS an important phase of the 
Board 1s investigation. The severe damage sustained by the United Aircraft 
leaves 1ittJ.e question but that the aircraft crashed soon after the collision 
and therefore the last transmission from its crew came very close to the colli­
sion time. Knowing the recording that contamed the tran:smission also containei 
time checks and operated relative to actual time, it was learned t.'uit the mes­
sage began at 1030:53, Pilots who knew the United crew and heard the final 
message or its transcription felt nth reliabl.e assurance that the voice was 
that of First Officer Hanns, 
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The recorded tran=ssion itself was also examined under laboratory 
conditions to detennine what the exact message was, whether or not anything 
was said 'llhich was inaudl.bl.e under norm.al listening conditions, and '!lhether 
or not the tragedy was reflected during all or just part of the message. 
The latter obJecti ve would assist in detennining mether or not the TX-7 
crew sighted the L-1049 during the transmission and if the accident occurred 
during it. The analysis was based on a correlation of the spoken words with 
a spectrogra]'.inc analysis, a technique used in "Visible Speech." Tests invol.v­
ing binaural listening and speech stretching were al.so made. 

The laboratory results showed the pr:rncipal spe~r said, "Salt Lake, 
area ( or ah), seven eighteen • • • we are going in. n1/ During the time 
represented by the dots a second speaker yelled two known words ltach were, 
"up ••• up." This speaker also yelled words which preceded "up." These 
were indefmite but fitted energy patterns of "look," "pull," or "come." The 
tests showed cl.early that the principal speaker throughout was speaking 
between 100 and 200 cycles above the nonnal male voice pitch spectrograms. 
The background or second speaker •s pitch was even higher, being well above 
that of a female voice; h01!8ver, it was fairly certain that it was a mal.e 
speaker. Accordmg to the laboratory study both general voice patterns, 
particularly as to pitch, showed the speakers were under great emotional. 
stress, indicating that they were already m serious trouble. 

An exhaustive search for eyewitnesses to the inflight collision was 
conducted. Many persons were contacted m the popular tourist area, as were 
employees of the Grand Canyon Parle Service and residents of the surromding 
areas. During this search no wi-i;nesses were found who saw the collision 
although at least one person apparently saw smoke from the crashes and dis­
missed it as a brush fire in the Canyon. Later, on Jul.y 10, two witnesses 
were made knOl'lll to the Board and were called to appear at the public hearing. 
These Wltnesses stated that while driving west on Route 66 between Winona and 
F.l.agstaf.f they saw t110 aircraft collide. Their descriptions fitted the subject 
aircraft and especially the Constellation. Both intnesses stated that when 
collision occurred there was no evidence such as fire, smoke, or falling pieces 
and that following impact the aircraft seemed to continue on without falling 
but locked together. 

Under intensive questioning, one o.f these witnesses testified that at 
the time she saw these two planes she saw them come together. Asked if she 
saw them collide she said she didn •t realize at the time that they had. 
Questioned further as to how close they came together, she replied,"Too close.• 
She was asked if she observed e.ny space separating the two aircraft and she 
answered, "Just between the two tails." The witness was asked had she seen the 
t,m planes collide would she have said something about it to her husband. She 
replied that she would have but that she and her husband didn •t discuss it, 
She further stated that she dl.dn •t recall her husband saying anything to her 
about the collision, The witness, a registered nurse, 113.S asked i.f there had 
been any thought in her mind that this was a collision 'l'IOuldn •t she have gone 
to the nearest teleµione and made some call to sane official body of some 
authority. She said that she vroald have. 

'j/ Differences between initial listening and laboratory results rel.ative 
to message context are recognized. See page 3. 
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Investigation showed that the collision occurI't"d a short distance 
llest of and above the wreckage locatior.s, approx:i.mately 70 IIUles from the 
witnesses. Calculations and visual capability mdicated that at this 
distance it would be impossible to see disting1.uslung ]'.hysical features of 
the aircraft and nearly impossible to see the aircraft, Relative positions 
with respect to each other if visible, would be extremely deceptive. The 
Board does not question the sincerity of these witnesses but believes they 
111Ust have seen two other aircraft; several are known to have been operating 
:In this general area. At a considerable distance and at certain angles of 
observation two 'llidely separated aircraft could well present the illusion 
of a collision , 

A third witness reported having seen a puff of smoke in the sky over 
the Grar,- Canyon area, This witness was near Winslow, about 80 miles from 
the accident site, and was also proceeding in a private automobile west on 
Route t6. The puff of smoke seemed very high and from it two obJects appeared 
to fall on a traJectory path and disappeared into lower clouds. This observa­
tion may have been the collision but because littJ.e detail could be seen it 
adds little to the investigatory objectives other than those already clearly 
established by more positive evidence. 

Tc establish conclusively the 1.mportance of the information offered by 
these witnesses, Board investigators were stationed about 14 miles east of 
llagstaff, the approx:!Jnate position of the nearest witnesses as indicated by 
their test1.mony, On separate days United and Trans World flights new the 
proposed routes of Flights 2 and '718, mala.ng position reports to the investi­
gators according to a prearranged detailed plan. These were received by a 
CAA canmunications truck located m.th the investigators, Weather conditions 
on one day were better than those on the day of the accident and on the second 
day they were equal to or better than the accident day. Results of this work 
shewed that the aircraft could not be seen tnough their exact positions were 
known, as were the angles on 'Which to sight to the positions. ~!any reports 
and sightings were undertaken. Once a reflective flash was seen and binocu­
lars were trained on it. With this assistance to the observers' normal vision 
the ail'Craft could be seen but it could not be identified as to type or make. 

The Board was about to publish its report on this accident when, on 
Febl"Ua:ry l, 1957, it was advised of another alleged eyewitness to the colli­
sion. Shortly thereafter the witness was examined, at length, as to his 
observations in a deposition taken by the Board. 

In substance, the witness testified that on June 30, 1956, 1ri11le pro­
ceeding to Grand Canyon, he made his observations t.'irough the m.ndshield of 
a Ford pickup truck m which he was traveling alone on Route 64 toward Desert 
View at a speed of 75-80 miles an hour up a. prolonged incline in the road. 
At the point of observation he was between 5 and 7 nules south of Desert View 
or 15-17 miles south of the estimated collision point. 

llhen questioned as to VMY he did not make public the fact that he had 
observed the accident, he answered that he did not want to embarrass himself. 
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Although he had several conversations with persons involved in the inves­
tigation of this accident, including Board personnel and personnel of the 
air carriers lllvolved, he did not reveal the fact that he had seen the 
accident until seven months later. 

The Board has carefully evaluated all of the testimony of this witness 
and concludes that it has no probative value, First, we cannot accept the 
witness, statement with regard to weather conditions, The record contains 
full and complete weather information as dete:rmll1ed !ran ,reather reports, 
pJl.ot reports, and an analysis of the synoptic situation. This testimony 
of the witness is in direct conflict with the lmOll!l weather conditions, as 
clearly set forth by reliable and probative evidence contained in the recot'd 
of this case. 

Second, with respect to the witness I description of the relative 
positions and identification of the aircraft, it is unlikely that the 11:i.tness 
could have seen these aircraft in the maMer and fran the place he described. 
This conclusion is based upon certain tests winch were made by the Board :!mme­
diately after the 111tness 1 deposition was taken, and the fact that the witness' 
observations were made while driving a truck at veI"Y high speed, 

Under the circumstances, we cannot accept the llitness' testimony. 

The possibility that both aircraft could have been south of their courses, 
using the 'J-1/2 minutes of unaccounted for t=e :in this manner, is remote. A 
radius of action computation shows the tme to be insufficient to bring the 
aircraft, especially TWA F.l.ight 2, to a position much closer than 45 miles to 
the observers' po:lnt and thereafter flown to the known collision position, 

The synoptic weather situation consisted of a thennal low centered a 
short distance northwest of Las Vegas, Nevada. A second low pressure area 
was centered in Nebraska from wich a cold front extended southwest118.rd into 
northe:rn Colorado, thence westward through central Utah and Nevada as a quasi­
stationary front during the day and night of June 29. Aloft the pressure dis­
tribution resulted m a southeasterly flow of moist air mto northern Ar:i.zona. 
Numerous thunderstonns resulted during the afternoon and night of June 29 
"llh:ich increased the surface moisture. These factors prevailed during June 30 
causing considerable low and high cloudiness and showers in the Grand Canyon 
area but the 11'.lllds aloft had become more westerly• rang:!ng frail. south­
southwest at 8,000 to west at 21,000 feet. West of this area the routes 
were clear e:xx:ept for a local coastal stratus condition in the Los Angeles 
area and sane scattered clouds en route but well. below flight al.titude. 

The conditions described were indicated in forecasts made by the United 
states Weather Bureau and both ccmpany weather departments. These predicted 
there 110llld be high broken clouds with light rain showers in the Colorado 
River area, the clouds becoming scattered at 8,000 feet by llOO. Scattered 
thunderstonns were expected south and east of a lme defined from Denver 
through Milford, Prescott, and Phoem.x. These were expected to dissipate in 
the Arizona and southeastern Utah sector after 0700 but to develop again by 
1100. The freezing level was anticipated at 15,000 feet with light icing and 
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turlruJ.ence in the clouds, Moderate to severe turbulence was forecast in 
the thunderstonna, These buildups were expected to develop to JO, 000 feet 
or higher, prot=ding through and above the lower coverage, Top of the 
l0118r clouds 118S anticipated at about 15,000 feet with good visibility above 
and outside the thunderstoms. The position of the sun was nearly overhead 
at 1031 (1131. m. s, t. ). 

Pilots who flew near the accident area furnished sane on-the-spot 
weather infonnation whJ.ch essentially supported the forecast conditions, 
Cne a:i.rline captain passed about 25 miles southwest of the accident site 
a few minutes after the accident occurred, He stated that a lower cloud 
coverage commenced well east of Las Vegas w:tth increasing coverage fran 
Havasu Creek eastward, beconung nearly- overcast 20-25 miles west of Grand 
Canyon Village. Cruising at 19,000 feet he noted several towering cumulus 
clouds, one of which was located over the immediate Grand Canyon Village 
area and others farther east and northeast, He saw no buildups west of Grand 
Canyon Village, He est:!Jllated the height of these to equal or exceed 25,000 
feet and stated that they appeared to still be m the active or building 
stage. He was unable to estimate the size of the thunderstorms relative to 
diameter, length, or m.dth, Below, he said, the top of the overcast was 
approximately 151 000 with fffl'I' breaks but recalled one such break through 
'lrirl.ch he saw Grand Canyon Airport, located 25 miles southwest of the accident 
site, The captain stated that he operai:.ed clear of clouds 'l'lith no difficulty 
as he passed west and southwest of the accident site, 

other pilots fly,.ng below the overcast over the Grand Canyon saw a 
shaded rain area to the west, One p:i.lot said there were breaks m the over­
cast with e:xnellent visibility below it, He added that, the condition descril:ed 
existed in all directions to the li.'llit or his visual ability. Through the 
breaks he noted no evidence of any appreciable buildups, 

Analyais 

The several areas of damage previously described fomed the foundatioo 
for a auccessf'ul although arduous analytical study relative to the inflight 
colJ.ision sequence, the extent and effect of the collision damage, and the 
relative attitudes of the aircraft at the mstant of :impact. 

The initial impact occurred w.i.th the DC-? mov:ing from right, to left 
relative to the L-1049 and with the L-1049 mov.ing to the right and aft rela­
tive to the DC-7, From analysis of physical. damage in consideration of loca­
tions of the damaged components of the aircraft, it appears that first contact 
inwlved the center fin leading edge of the 1-1049 and the left. aileron tip of 
the 00-7. Instantly thereafter the lower surface of the IC-7 left 'll'l.ng struck 
the upper aft .fuselage of the Constellation nth disintegrating force. With­
out question this force cause>d comnlete destmction of the aft fuselage and 
destroyed the structural integrity- of the left w:ing outer panel. As this oc­
cur:red and the aircraft continued to pass laterally, the left fJ.n leading edge 
or the Constellation and the left. ,nng tip of the T:C-7 made contact, tearing 
off pieces of both components. Dunng this same time the oc;..7 No. 1 propeller 
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in.flicted a series of cuts J.11 the area of the aft baggage compartment 
of the 1-1049. This entire sequence occurred in less than one-half second 
and in such a manner that an interlocking of the aircraft was virtually 
impossible. 

From the extent of damage and the locations of various canponents on 
the ground, the collision ripped open the fuselage of the Constellation 
fran just forward of its tail to near the main cabin door. The collision 
also caused the E!llpennage of the Constellation to separate al.most immediately. 
This aircraft then pitched down and fell on a short forward trajectory to the 
gro1llld. Consideration of these factors leads the Board to conclude that the 
collision occurred 1n space over a position Just west of the TWA crash site. 

The United aircraft appears to have sustained lesser but equally 
critical damage affecting flight. Most of its left outer wing separated 
during the collision and it appears likely that the horiz011tal stabiliser or 
the DC-7 was struck by pieces torn off the Constellation, It is also reason­
able that damage to the left wing restricted aileron control. It is believed 
that the DC-7 fell less steeply, probably on a turrung path, to the ground. 

For damage to have rescl.ted as described earlier and for other areas 
to have escaped infiight contact, the aircraft had to be oriented in a cer­
tain manner relative to each other when the colJ.ision occurred. Additionally, 
and independent of the matching of damage, a study was also made relative to 
the propeller cuts. Both studies gave nearly identicsl results relative to 
the angle between the aircraft at the instant of impact, This angle was found 
to be approximately 25 degrees relative to the longitudinal. axes. 

Fran the layout work matching the mfiight contact areas, it was deter­
mined that the DC-7 left 'W1Ilg was above the L-1049 relative wing plane or the 
JX-7 was rolled approximately 20 degrees right wing dOlill relative to the 
L-1049, The study also indicated the aircraft were oriented such that the 
-vertical distance between anpennages of the aircraft was less than the verti­
cal distance between their nose sections. The difference as an angle was 
bet'l'IE!en 5 a.nd 10 degrees. It is ;Important to recognize tha.t the aircraft 
attitudes described are relative or w:l.th respect to each other and do not 
necessarily reflect their orientation 111th respect to the ground. 

Because sane components of the aircraft were not recovered and others 
were destroyed, it was not possible to dete:rmine completely llhether or not 
any mal.t'llnction occurred to either aJ.rCraft before :impact, From all that 
coul.d be examined there was no evidence of mal.i'unction and from al.l the 
evidence surrounding the accident the Board believes there was none. 

Analysis of all the available weather infonn.ation (see attachment 2 
as reference), including pilot reports, indicates that the forecast conditions 
:for the flights were reasonably accurate. It shows that the two flights de­
pari;ed Los Angeles and climbed through an overcast approximately 700 feet 
thie-11: to cl.ear conditions on top. The overcast was local in nature and con­
fined to the Los Angeles coastal area. Thereafter, the flights, except for 
sane scattered clouds, were in clear weather as they climbed eastbound over 
their respective tracks, 
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Clear weather appears to have prevailed east o:f Las Vegas along the 
Col-0rado River to near Havasu Creek but becoming overcast with a few breaks 
beginning a short distance east of Havasu Creek. Along the proposed routes 
or TWA 2 and UAL 718, scattered clouds camnenced shortly east of the Calif­
omia-Arizona border, F.astward therefran clouds increased to broken, then 
overcast with some breaks in the Grand Canyon area to scmelihat east of the 
accident site. Tops of this main weather coverage were approximately 15,000 
feet with several. lower layers, the lO'll'est being about 2,000 feet above the 
ground, 

Northwest o:f Grand Canyon Village, or over the western portion of the 
main Grand Canyon, the first of several scattered buildups appears to have 
existed, It appears to have been isolated with others northeast of it, The 
build-ups were apparently fonned m the lower clouds and protruded through 
and above them to approXlllla tely 25, 000 feet. An airline captain described 
the westerranost buildup as large but of an indeterminable width and length. 
He believed it was almost over Grand Canyon Village. Pilots bel.C'II' the over­
cast saw no evidence of it there but at least two noted a l'Sin area north­
ivest of this position. It is entirely likely that the rain area was from 
the buildup noted by the captain from above, Pilots flying below the ovel"­
cast also stated that they saw breaks in the overcast but that they were :fw 
and scattered. They observed that the overcast condJ.tion covered most if 
not all of the Grand Canyon. 

Frd!n the evidence available the Board is or the opinion that the weather 
conditions at 21.,000 feet W011ld not have precluded flight in VFR conditions 
in this accident area but that deviations may have been required to CU'Cllllvent 
the buildups 'llhile the subject flights traversed the area. 

According to canpany procedures Ur1J.ted flights were not pemitted to 
fly in instrment weather conditions while operat:lng off ainrays. S:imilarly, 
TWA procedures precluded instnment flight under the flight clearance on which 
its F.l.ight 2 was proceeding at the time of the accident, F,a.ch canpany, under 
the conditions during which this accident occurred, therefore required its 
flight to adhere to visual flight rules. Further, it is unlikely that Captain 
Gandy 'll'Ould proceed into instrument l!eather conditions, having previously been 
informed that the United flight 1'/aS in the general area at 2l,OOO feet, The 
Boa:rd is therefore of the firm opinion, based on the weather conditions, ccm­
i:an;y procedures, and good pilot practice, that both flights were operating 
according to rules prescribed for VFR conditions l!hen the collision occurred. 

The last position report from each flight indicated, at the time the 
report was given, that each was at 21,000 feet. Although there was no require­
ment :for either to remain at that altitude in the uncontrollef.l area, with 
respect to Air Traffic Control, each canp,.ny did req,ure that it be notified 
of an altitude change. Because there was no notice and no kno1111 reason for 
the flights to al.ter altitude, it is considered reasonable to believe that the 
collision occurred at 21,000 feet, 

Considerlng each flight •s estimate to the Painted Desert, together with 
aircraft performance, it appears that both :flights should have reached the 
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line of position about 17 miles, or 3-1/2 nunutes' flying time, farther 
east when the accident occurred. Although there are several possibilities, 
no definite conclusion has been reached as to the cause ol' the J-1/2-minute 
delay o:f these aircraft. One possib:!.l.ity is that it could have been caused 
by maneuvering to provide a more scenic view for the passengers, although 
the evidence is not sufficient to establish this fact. Another possibility 
is that a less favorable 'llind was enc01llltered during the subject segments 
than was used for estimates which slowed the progress of the flights, A 
third possibility is that one or more buildups in the Grand Canyon area ~ 
have required deviations and, if so, could account for the time element 
involved. 

At approximately lcn.J the Salt Lake controller 11as in possession of 
the last position report made bY each of the subject flights, He was then 
aware that llhen the reports were made both aircraft were operating at 211 000 
feet, were on converging courses, and were estilllating the Painted Desert at 
the same time, He adviser' neither flight of this situation. In considering 
'flhether or not this should have been done, the traffic control concept, the 
cmtroller 1s express duties, and the requirements involved to provide this 
information to flights must be considered. 

Air Traffic Control undertakes to aeparate air traffic 'llhen it is 
operating in accordance 'l'l:lth an IFR clearance and while it is within the 
confines of controlled airspace. If instrument weather conditions exist 
and the above requirements a.re met, all air traffic would be separated. 
However, when visual flight conditions exist instrument traffic is separated 
only from other 1 ike traffic and not from aircraft being fia,m under visual 
flight rules, much or the latter being unkna,m to Air Traffic Control. For 
this reason flights in visual conditions are required to provide their own 
separation regardless of flight plan or clearance, 

Outside the controlled airspace the air traffic control concept h&s not 
embraced the responsibility for separation of air traffic regardless of 
!light plan, clearance, or weather conditions. In this area no control is 
exercised by Air Traffic Control, its pr:lncipal function being to monitor 
the progress of flights through an uncontrolled area so that an orderly fl.ow 
of instl'lll!lent traffic may be acccmplished into the adJacent control area, 
Control is not presently available m the uncontrolled airspace because suf­
ficient facilities and means for such control do not exist. 

At the present tJ.Jne traffic ad,risory information to flights is offered 
when and llhere control of air tra.ffj c is being exercised, Then, such advi­
sory is discretionary w.!.th the cont1"0ller and is not a mandator,y procedure 
of control. Accurate and worthwhile traffic :!.nfonnation requires that the 
controller be infonned of the aircraft involved and have precise and timely 
info:nnation on the position of i'l.ights relative to their altitude and lateral 
and foniard position along a defl.w~d track. This infomation must thereafter 
be posted and correlated with like information on other flights to determine 
whether or not a conflicting situation exists. In the uncontrolled a.irsiace 1 
as previously stated, flights are permitted greater flexibility to take advan­
tage of wind and weather factors. Further, in this area the navigational aids 
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enabl:lng a flight to .report its position with the prec1s1on necessary to 
enable accurate adV'J.sory infol1!18.tian are insufficient. The aforementioned 
factors af.fectmg the value of traff:l.c advisory mfo:rmation are evident 
with respect tc TWA 2 and United 718. Both f11ghts were somewhat north of 
their proposed tracks, both were approximately 17 miles ,rest of llhere they 
had estiJna.ted they 'II01.ll.d be at that time, and their actual tracks inter­
sected a consideral:il.e distance before the proposed tracks converged. So.ch 
da'l'iations are not unusual in off-airways operation, 

Although lmowledge of the projected flight paths of the subject nights 
could have prompted the Salt Lake controller to offer both flights traffic 
ad:rlsor,.- infom.ation on a voluntary basis, giving the best infomation avail­
able to h:!m at the time, the Board is of the opinion that the exi.st:lng ccmtrol 
concept, Air Traffic Control policies and procedures, and the express duties 
of a controller did not require him to do so, 

This accident, as nearly all other midair eollisions, apparently occurred 
m visual .flight weather conditions and there is no reason to believe the air­
craft '119re not being operated in accordance with cl.cntd separation criteria o.f 
visual £light rules. Under these conditions and according to these nil.es the 
1'&8t portion of flying today is being eonducted. Accordingly, the present 
means for avoiding collision rests with the pilot to see and avoid other air­
craft, 

Elctensi ve study of most collision accidents hes shO'll!l that there 1118S an 
opport,mity, of varying degree, for the pilot or pilots to see the conflicting 
aircraft in sufficient time for them to take evaaive maneuvers to avoid the 
accident, In many of these accidents where there 'l!&S survival, however, testi­
mmy of the pilots was that the7 were maintaining a careful. l.ookout b1rt. despite 
it they did not see the other aircraft in time to avoid it or that they did not 
see it at all.. 

Collision studiea, including controlled flight tests, have pointed out 
that seeing other aircraft in flight is dif'f:i.01llt. The degree of such diffi­
culty is variable mth numerous tangible and intangible factors affecting it. 
The first tangible factor is the angular limits of cockpit vision, or the 
vision afforded by cockpit structure and design onl.y, 

The second tangible factor is visual range or the distance that an object 
can be seen. Many- conditions and circumstances enter into this f'actor and are 
variable, Some of these a.re color of the object, its background, and the con­
trast between them. others are mass of the obJec;;, its angular size and shape, 
and the atmospheric condition of visibility, The latter may also include alti­
tude effect and cloud obstruction, 

A third group of factors is physiological or human and 11111ey of these are 
intangible, depending on the individual •s piysical eondi'tion, degree of' fatigue, 
and training. The human eye will best see an ooject ,men it is within the sen­
sitive or :f'ocal field of vision, 'lllnch is two to three degrees, An object TIJEq 

be seen through the peripheral portion of vision or the area of several. degrees 
om.side of the focal field. The number of degrees is dependent upon motioo 
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and/or the aforementioned factors prov.l.ding sufficient st:lmuli. It may 
be noted that aircraft converging on constant, unvaryjng collision courses 
provide no relative motion 'lllhen viewed frail the aircraft, Searching for 
aircraft ,n thin the visual lillli ts of cockpit v.i.sibili ty requires sca.nn:!ng 
through those limits, Th.J.s requires time, the amount being allied to the 
JXl:rsiological factors and the adequacy depending on all considerations, 
including closure speed. 

Allied to the element of opportunity it is important to recognize 
that the operation of a modern aircraft requires regular and frequent 
attention of the pilot or pilots to duties "Ill. thin the cockpit, Attention 
to instrtmentation, both operational and navigational, is required during 
alJ. phases of il.ight, as well as computations and records pertaining to the 
progress and anticipated progress o:f the flight. 

Many combinations of adverse factors, conditions, and circunstances 
can result in a limited opportunity to see another aircraft. On the other 
hand the opporti.mity to see another aircraft m.a;r be good. Here the factors 
act to a good and reasonable oppo:rtunity for the vigilant pilot and in this 
regard the Board expects pilots to maintain the highest degree o:f vigilance. 

It is recognized that the basic means for traffic separation in m 
conditions is presently the 11see and be seen" philosophy. This concept has 
existed as a matter of necessity, with i.ts known limitations, and 'llill con­
tinue until there are sufficient tec!mological advances to provide additional 
assistance to the pilot :for collision avoidance. The progress of aviation is 
moving rapidly toward higher altitudes and greater speeds, with tra:f:fic in 
increasing density, Fully anre of this and its effect, the Board is lending 
its support to industry, other govermnental agencies, and interested persons 
to find and develop methods, means, and devices much will assist the concept 
of visual separation. 

Knowing full well that :!nsuf:ficient evidence would preclude determining 
with positive reslllts the existing opportunities for the subject crewa to see 
the conflicting aircraft, the Board nevertheless conducted an exhaustive 
analysis. This 11as done to present all information possible from the avail­
able evidence. The analysis was successful. in this objective and disc1-osed 
much which the Board believes will assist its principal goal o:f greater 
sa:fety in aviation. 

Since the attitudes of the aircraft relative to the ground and their 
probable .flight paths prior to collision are so closely interrelated, they 
can be treated together. A determination of these is imperative relative 
to the opportunity for the pilots to have seen the conflicting aircraft, 

As indicated, correlation of the Jiiysica.1 damage relates one aircre.ft 
with respect to the other and not nth respect to the ground, ObvioUBl.y, 
the }:ilysical orientation is val.id only at the instant o:f impact. Because 
of this, and in the absence of eyewitnesses, it 1s not known whether one 
or both aircra:ft were rolled, pitched, or yall'Eld relative to the ground. 
W:l.thout a knO"lll1 orientation of at least one of the a;ircraft with respect 
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to the ground, an analysis cannot deteI'!UlJle a single night path of the 
ail'Craft pnor to the collision, nor is it possible to establ.ish the flight 
patlis by other known factors in th:t.s accident. It is therefore necessary 
to eval.aate the obJective on the basis of several flight path canbinations, 
knowing that only one existed. G€nerally, hO'Wever, the possibilities mB:f! 

be !lllrrowed into two broad categories m.th variations, The possibilities 
~ also be limited by the known orientation of the aircraft to each other 
at the instant of illlpact, which precludes certain other relative attitudes 
between the aircraft. 

The first category assumes that there was no evasive action prior to 
collision and that one or both aircraft were tuniing within the limits 
afforded by the known collision orientation. This category accepts as 
reasonable that both aircraft were being fl.Ol'l!l camnensurate with their 
perfonnance for the en route phase of flight. Analytical studies recog­
dzed the variations to this category but found that three l:ill!it considera­
tions seem to cover the infinite number with respect to the pilots I visual 
opportunities. Two of these are that either aircraft was turning while the 
other flew straight and level to collision; the third is that both ,rere turn­
ing prior to the accident. 

The second category of possibility is based on the assumption that there 
11&6 an evasive action initiated by one or both flights but that it came too 
late to avoid the accident. Agam, it is reasonable to believe the evasive 
action was limited to the knOl'l!l orientation and that the aircraft 11ere being 
fl.Ollll according to the normal perfonnance for the en route phase o:f flight. 
The evasive action was also Limited to aileron-elevator tyJ)8 maneuvers. 
llthough rudder displacanent was studied and evaluated,the aileron-elevator 
action appeared to be more consistent with the preponderance of all. evidence; 
h01!8Ver, this was not entirely co"!clusive. Even accepting tl:us limit there 
are variations, but these can be narrowed by a limit consideration. This is 
possibl.e because maneuver characteristics of both aircraft shOl'led that an 
evasive action mthout sufficient time to EWoid the collision 110uld not appre­
ciably- alter the :flight path of either aircraft from flight paths ffllich pre­
sumed there was no evasive action. It must be noted, however, that relative 
attitudes of the aircra:ft would be changed. Accordingly, the studies under 
the second category relating to the nsual. opportunities of the crews are 
not appreciably altered from the situation where both aircra!'t 11ere approach­
ing one another in straight and level :flight at the angle between the long:Ltu­
dinal axes shown to have erlsted at the initial :impact, 25 degrees. 

It is knOIIIl that several cloud buildups existed in the il!lnediate area 
of' the collision and their heights ex:;ended lrell above the cruising altitudes 
r:.:f both flights. Although it is unknown, it is entirely possible that the 
ai.rcraf't ma;r have been flown so that one was on each side of a butl.dup shortly 
be£ore collision. The effect of this would, of course, preclude the crews from 
seeing the other aircraft dur:ing the tJ.Jlle the cloud or clouds 'lrere between them. 
t:1.ouds -would aJ.so require course dev.i.ation m cel"ta.ul situations, They 'll'Otll.d 
&lso 11enonsl.y limit the time for pilots to see the conflicting aircra..i't, the 
mo,mt depending on the size and shape of the clouds, the lateral distance 
maintained by the flights from them, and the distance of the clouds f'rom the 
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collision point. Thus, a cloud positioned close to the oollision point 
would limit the time opportunity as would one mich was narrow or elongated. 
The intervening cloud factor appears to be a possibility and therefore was 
a necessa:ey- consideration 111 the visual opportunity study. To this end 
several representative cloud sizes and shapes were selected and introduced 
in the analytical study, The study also included the consideration llhich 
preS1lllled that clouds would not have been a factor. The study accepted as 
the limit of visual range a distance of five to six statute miles and assumed 
that the airoraft passed the cloud fonnation at a horizontal distance of 
2,000 feet and that they were at the same altitude. 

The results of this analysis were then applied to the individual. crew 
members from their respective cockpit positions. This was accanpl ished in 
the form of w:indshield displays, thereby incorporating the several situatio!IB 
with the angular limits of cockpit vision. Attachment .3 refleots the results 
as applied in this manner. 

From the display it is apparent that the L-1049 was within the angul.111' 
limits of the DC-7 window area from the captain 1s seat dur:lng all the !Light 
path situations, In the situation of no intervening clouds, motion 110uld be 
involved in three of the four situations, Windshield fo:imers would block the 
captain •s view for varying portions of the time opportunity, The time oppor­
tunity '111th no clouds was 50 to 120 seconds according to the situatiCl!l beillg 
considered, The 110rst cloud situation could reduce the time opportimity to 
as lo,r as 12 seconds, 

W:i. th respect to the ro-7 first officer's position, the L-1049 was 'Iii thin 
the angular lim:J.ts of the :OC-7 window area dlll'l.llg t'lfO of the limit considera­
tions and during the early part of the other two. In the "no cloud" factor 
situations the L-1049 wuld have been near maximum visual range in two condi­
tions, w.Lthout relative motion in one, and w.l.th relative motion in another. 
Time opportunity w.l.thout intervening clouds and w.l.th both aircraft straight 
and level was 120 seconds. For the other three considerations, including the 
intervening cloud condition, the opportuni-ty vaned from.12 seconds to 50 
seconds. 

In only one of the conditions does it appear that the L-1049 capta:m 
could have seen the JX:-? from his seat; in this the time opportunity was for 
a period of up to 40 seconds with no intervening clouds. In the other three 
conditions, according to the study, his opportum.ty was precluded by the 
limits of cockpit structure or because the JX:-7 was beyond visual. range. 

The study indicates that without the intervening cloud condition the 
DC-? was w.l.thm visual renge and "WJ.thin the angular llllllts of cockpit vision 
from the L-1049 copilot's seat during three of the four fl.ight path situations, 
Then the time opportunity w.ned from 50 to 120 seconds, according to the situ­
ation, Two of the displ.ays reveal relative motion, Again, in the 110rst cloud 
situation his time opportunity was as low as 12 seconds. 

Analysis of the various possible flight path variations relative to 
cockpit angular limits of vision has shown that one or bO'th pilots of one 
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aircraft could have been precluded fl'O!ll seeing the conflicting aircraft 
during critical. periods. The study must also recognize the possible effect 
if one crew member was occupied with cockpit duties and he alone had the 
visual opportunity during this time. 

The Board has shovm the existence of cm:alus-type clouds in the accident 
area, It has shown that these clouds may not have been an intervening factor 
between the flight paths of the aircraft. Here the time opporlunities :for 
the pilots to effect visual separation were good. In this situation, despite 
the possible flight path variations, and in consideration of the aforementioned 
f'actors controlling visual. ability of the pilots, the Board is of the opinion 
that the range of opportunities was adequate. If tlus situation existed, the 
Board believes the pilots should have seen and avoided the other's aircraft. 

On the other hand, evidence has shown that during other of the possibi­
lities the pilots I opportunity to effect visual separation could have been 
seriously impaired, Analysis has shown how clouds, if positioned bet118en the 
fl.ights at a critical time, could have reduced the t:il!le opportunity for col­
lision avoidance to less than the minmum of 15 or more seconds necessary for / 
scanning, pilot reaction, and airplane response. 

The Board has carefully studied and axduously evaluated al1 the avail­
able evidence surro,mding this accident. It has learned all that existing 
methods of investigation and evaluation enabled it to do, Tlus was done 
lli.thaat. the assistance of survivors or eyewi.tnesses ~ose testimony is con­
sidered imperative to a can:i:il,ete knowledge and to single conclusions in the 
collision-type accident, Because of the lack of this vital information 111d 
men all factors, including intervem.ng cl.cuds, cockpit visual limitations, 
cockpit duties, the several flight path variations, the time opportunities, 
and the physiol.ogical limits to hmian vision are considered, the Board con­
cludes there is not enough evidence to detennine 'ffllether or not there was 
sufficient opportunity for the pilots to avoid the collision. 

Findings 

On the basis of' all available evidence the Board finds that: 

l. The canpanies, the aircra~, and flight crews irere properly certifi­
cated. 

2. Preparation for both flights was compl.ete and routine. 

3. The flights were properly dispatched on IFR flight plans, over 
accepted high-altitude direct routes. 

4. Approaching Daggett, TWA 2 requested its company radio to obtain 
21,000 feet as an assigned altitude, or 1,000 on top. 

5. Company radio requested 21, ODO feet IFR fran. ARTC. Tb.is was denied 
bJ' ARTC, Request was then made for 1,000 an top. This was approved and 
clearance issued. The flight climbed to and proceeded at 21,000 f'eet. 
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6. As an expl.anation for the denial of 21.,000 feet, TWA 2 was fur­
nished pertinent lllformation on UAL 718. 

7. The 1.ast :i;.osition report by each flight indicated it was at that 
t:illte at 21,000, estimating the Pal.Ilted Desert line of :i;.osition at 1031. 

B. The Sa1.t Lake controller possessed both position reports at 
approximately lCfl.3, at mich time both :flights were in uncontrolled airspace. 

9. Traffic control services are not provided in the uncontrolled ai?'­
space and according to existing Air Traffic Control policies and procedures 
the Salt Lake controller 118S not required to issue traffic infonnation; none 
was issued voluntarily. 

10. A general overcast with some breaks existed at 151 000 .f'eet in the 
Grand Canyon area. 

ll. Several cumulus buildups extending above flight level existed; one 
was nearly over Grand Canyon Village and others were north and northeast in 
the area of the collision. 

12. The collision occurred at approxllllately 1031 in visual flight rule 
weather conditions at about 21,000 feet. 

13. The collision in space -.as above a position a short distance west 
of the TWA wreckage area, 17 miles west of or approJci.matel.y 3-1/2 minutes' 
.f'lying time fran the Painted Desert 1.ine of position. 

14. Under visual flight rule weather conditions it is the pilot •s 
responsibility to maintain separation from other aircraft. 

15. At impact the aircraft relative to each other converged at an angle 
of about 25 degrees mth the DC-7 to the right of the L-1049. The DC-7 11as 
rolled about 20 degrees right wing doffl! and pitched about 10 degrees nose 
down relative to the L-1049, 

16. There was no evidence found to indicate that malfunction or failure 
of the aircraft or their components was a factor in the accident. 

Probable Cause 

The Board detennines that the probable cause of this mid-air collision 
was that the pilots did not see each other in t1me to avoid the collision. 
It is not possible to determine ,my the pilots did not see each other, but 
the ev.l..dence suggests that it resulted fran. any one or a combination of the 
follonng factors: Intervening clouds reducing t=e for visual separation, 
visual linutations due to cockpit visibility, and preoccupation with nonnal 
cockpit duties, preoccupation with matters ,mrelated to cockpit duties such 
as attempting to provide the passengers nth a more scenic view of the Grand 
Canyon area, physiological 11Jnits to huna.n vision reducing the time opportu­
nity to see and avoid the other aircrai't, or insufficiency of en route air 
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traffic advisory info:nnation due to inadequacy of facilities and lack 
or personnel in air traffic control. 

BY THE CIVIL AmOOUTICS BOARD: 

/e/ JAMF.S R. IAfRFEE 

/e/ CHAN GURNEY 

/a/ HA!MAR D. DE?tlY 

/s/ 0. JOSEPH 1!INET'l'I 

:Member Louie J. Hector did not take part. in the adoption of the report., 



Investigation and Hearing 

The Civil Aeronautics Board was notified that the aircraft were 
Cl'7erdue and were assumed to be dam at 1500, June JO, 1956. Investigators 
were pranptly dispatched to the carriers I search headquarten mere notice 
ms received that the wreckages were located in the Grand Canyon. An inves­
tigation was iJmnediately initiated in accordance with the provisions of 
Section 702 (a) (2) of the Civil Aeronautics Act of 1938, as amended. A 
public hearing was ordered by the Board and was held in the Department of 
Camnerce Auditorium, Washington, D. c., on August l, 2, 3, and 4, 1956, 

Air Carriers 

Trans World Airlines, Inc., a Delaware corporation, is a scheduled 
air carrier with its principal offices located at Kansas City, Missouri. 
It :possesses a currently effective certificate of public convenience and 
necessity issued by the Civil Aeronautics Board and an air carrier operating 
certificate issued by the Civil Aeronautics Administration. These authorize 
the carrier to transport by air persons, property, and mail over various 
routes including that fran Los Angeles, Califomia, nonstop to Kansas City, 
Mis s01ll'i. 

United Air Lines, Inc·• is a Delaware corporation 111th its corporate 
offices in Chicago, Illinois. The canpany is engaged in transporting by 
air persons, property, and mail. It holds a currently effective certificate 
of public convenience and necessity- issued by the Civil Aeronautics Board 
and an air carrier operating certificate issued by the Civtl Aeronautics 
Administration. These authorize operation over a number of routes including 
that from Los Angeles to Chicago. 

Flight Perso!Ulel 

1. Trans World Airlines 

Captain Jack s. Gandy, age 41, 11as employed by the company- December 26, 
1939, and became captain in March 1942. He hel.d a valid a.innan certificate 
rlth currently effective airline transport and Lockheed 1049 ratings. 
Captain Gandy had a total of 14,922 flymg hours, of winch 7,208 were in 
the Lockheed 1049. His rest period prior to Flight 2 of June JO, 1956, 1lllS 

16 hours. Captain Gandy was qualified over the subJect route and had fl.Oll!l 
it 177 times, His last proficiency check was January lo, 1956, and his last 
Ji!Yaical, first-class, was completed, nthout muvers, Aprtl. 5, 1956. 

Copilot James H. Ritner, age 31, was employed by the canpany on Ji.me 2, 
1952. He held a val.id ainnan certificate with multi-engine and instrum.ent 
ratings. His total flying time was 6, 9'76 hours, nth 825 hours in the equip­
:ment invol.ved. His last physicaJ. examination was dated August 23, 1955, and 
he received an 18-hour rest period dunng the 24 hours prior to 11.ight 2 of 
June JO, 1. 956. 

-i-



F.J..ight &tgineer Forrest D. Breyfogle, age 37, was employed by 
Trans World Airlines Cctober 1, 1945. He held a currentJ.y effective 
mechanic certificate with airframe and engine ratings, a flight engineer 
certificate, and a radiotele:pione pennit. Mr. Breyfogle had accumulated 
7, ~6 flying hours, of which 7,237 were in the equipnent involved. His 
last ]ilysical examination was received on May 25, 1956. 

F.l.ight &tgineer Hany H. Allen was aboard Flight 2 as an additional 
crew member without flight crew duties. 

1950. 
Hostess Tracine E. Annbruster was employed by the company April 24, 

Hostess Beth E. Davis was employed July 7, 1953. 

2. United Air Lines 

Captain Robert F. Shirley, age 48, was employed by United Air Lines 
July 221 1937, and was pranoted to captain November 1, 1940. During his 
employment he accumulated 16,492 flying hours, of 'Which 1 1 238 were in the 
OC-7. He held a valid ainnan certificate llith, among others, currently 
effective airline transport and JX:-7 ratings. Captain Shirley canpleted 
his last first-class physical March 8, 1956. Prior to the subject flight 
he had a rest period of 63 hours, Captain Shirley was qualified over the 
route involved and had fio'Wll it on a regular basis since 0::tober 1, 1955. 

First Officer Robert W. Hanns, age 36, entered the employment of 
United Air Lines February 7, 1951. He held a valid a:i.nnan certificate 
with airline transport and DC-7 ratings. First Officer Hanns was captain­
qualified on the DC-3, He had a total of 4,540 flying hours, with 230 in 
the equ:!.pnent involved. He received a CAA physical examination on May 28, 
1956, and prior to Flight 718 of June 30, 1956, had 155 hours of off-<luty 
t:ilne. 

F.J..ight &tgineer Gerard Fiore, age 39, was employed March 26, 1948, 
as a mechanic. He became a flight engineer February 22, 1951. He held a 
currently effective mechanic certificate WJ.th airframe and engine ratings, 
and a valid flight engineer certificate. Mr. Fiore had accunulated 2,670 
flying hours since March 1, 1953, when records of the company became effec­
tive on engineer personnel, During this time he flew 285 hours m the 
equipnent involved. 

stewardess Nancy L. Kemnitz was employed by the company February 28, 
1954. 

stewardess Margaret A. Shoudt .,,a,s employed Septanber 1, 1954. 

The Aircraft 

l. Trans Worl.d Airlines 

N 6902G, a Lockheed Constellation, model 1049A (covered in CAA air-
craft specification No. 6A5 under the heading Model 1049-54), bore manufacturer 
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serial number 4<TI.6. The aircraft was placed lll service by the canpany 
May 22, 1952, and had a total of 10,519 fly:i.ng hours, of winch 2,ffi? hours 
were accumulated since the last m.aJor overhaul, with a line maintenance 
check accan.plished just prlor to F.l.ight 2 of June JO, 1956. The aircraf"t 
was equ1.pped with Wright engll!es, model WAD975Cl8CB-l, and Hamilton stand­
ard propellers, model 4JE60 with model 6901.A-O blades. 

2. United Air Lines 

N 6J24C, a Douglas IJC-7, was purchased by United Air Lines January 10, 
1955. It bore manu:facturer •s serial number 44288 and canpany n\Jl'lber 9124. 
The aircrai'h had been flown 5,ll5 hours, l, 125 of Yihich were accumulated 
since its last over11aul, A lll!e l'l.ai.ntenance check was completed before 
origination of n i.ght 718 of June JO, 1956, The aircraft was equipped with 
"lri.ght engines, model 972TC18DA-2-4, The propellers were Hamilton Standard 
J4E60 with model 6921C-8 blades. 

- :LJ.1 -
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Cloud d1orneter - Miles 2 
Approx flme to coll1s1on- Seconds 12 21 27 
Approx distance between 01rcroft - Miles a I 5 2 

CleaM,ue 
Wt ndow 

5 

38 
33 

10 

50 60 
4 8 54 

VIEW FROM CO-PILOT'S SEAT 
80"L 70°L 60°L 50°L 40°L 30°L 

Left side Cleor-vue Left windshield 

VR 

------'"':::::.- VR 

Cloud diameter - M11es 2 5 10 -
Approx time to coll1s1on -Seconds 12 21 27 38 50 60 
Approx distance between 01rcraft-MHes 8 15 2 33 4 8 54 

0 

"-.Zero 
Reference 

rfero 
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I0°R 200R 

TABLE @ This applies only when bo1h the DC-7 ond L-1049 fly stra1gh1 and level and converge at approx 25° 
Pos1t1on on window Is constant at point @ until instant before coll1s1on 

Cloud condition and l1m1totron 
No clouds 

5 m lies 2 m lies I mile and 
V R 5-6 miles diameter diameter diameter 

I 2 0 109 57 27 Appro,: ttme to co!l1s1on-Seconds 
------+--------t---------1------+-------/ Approx distance between otrcraft-Miles 53 49 2 5 
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--- DC-7 1n righl turn at 25° bank and L-1049 straight and level 
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h. 
17 
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VR Point at wh,ch the L-1049 first appears assuming a vtsuol range of 5 to 6 m11es and with crew pos1t1ons 
1n cockpit assumed as overage 
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Cle or area within windshield or window outline - crew members con see with both eyes 
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Dosh lines connect corresponding porn ts on three paths shown 
Elongated cloud or cloud shelf d1m1n1sh1ng eastward to a pornt 
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Name of Property:   1956 Grand Canyon TWA-United Airlines Mid-Air Collision Site  
City, State:    Grand Canyon, Arizona   
Significant Dates:    June 30-July 12, 1956 
NHL Criteria:    1 
NHL Theme:    V. Developing the American Economy 
     3. Transportation and Communication 
Previous Recognition: Grand Canyon National Park Archeological Site AZ:C:13:0755 
National Historic Context:   2011 American Aviation Heritage National Historic Landmarks 

 Theme Study      
NHL Significance:  

 The 1956 mid-air collision between commercial airliners TWA and United Airlines is 
associated with the modernization of America’s aviation airways.  In the decade after 
World War II, congested airspace and inadequate aviation facilities caused an “airways 
crisis.”  In this situation, civilian and military aircraft operated under separate air traffic 
control systems, and pilots in uncontrolled airspace flew under the “see and be seen” 
principle with little or no external traffic control assistance.  Efforts to address the airway 
crisis under the Eisenhower administration had begun, but the air traffic control system 
was outdated and the specter of a mid-air collision loomed.   

 On June 30, 1956, under the “see and be seen” principle, a Trans World Airlines Super 
Constellation L-1049 and a United Airlines DC-7 collided in uncongested airspace 21,000 feet 
over the Grand Canyon in Arizona, killing all 128 people onboard the two flights.  It was the 
worst aviation disaster to date.  The Civil Aeronautics Board (CAB), army helicopter pilots, 
mountaineering teams, and the National Park Service conducted a challenging recovery effort 
within two impact sites and a debris area covering over 1,000 acres.  Clues from the aircraft 
wreckage, the distribution of aircraft parts, and interviews with air traffic controllers led the 
CAB to cite the collision’s probable cause as the failure of the pilots to see one another. 
Regarded as an important watershed in aviation history, the accident dramatically 
accelerated movements already underway to address the airways crisis.  Public reaction 
to the tragedy spurred congressional funding in an unprecedented effort to modernize 
America’s postwar airways with nationwide radar coverage, a common military/civilian 
navigation system, and new flight rules placing all aircraft above 15,000 feet under 

 



 
 

 
National Park System Advisory Board 2 
 
http://www.nps.gov/history/nhl/Spring11Noms/GrandCanyonRedacted.pdf 

control of ground personnel.  Technologies such as collision avoidance systems and 
flight data recorders were rapidly developed.  In August 1957, President Eisenhower 
signed the Airways Modernization Act, a prelude to the establishment of the independent 
Federal Aviation Agency (renamed the Federal Aviation Administration in 1967).   

 
Integrity:  

 The hundreds of pieces of aircraft material and the evidence of land disturbance that  
remain in this remote section of the canyon’s vast landscape make this property very 
compelling.  The site’s isolation conveys a sense of the accident’s improbability due to 
the area’s uncongested airspace, the challenges associated with recovering accident 
victims, and the accident investigation.   

 
Owner of Property:  National Park Service  
 
Acreage of Property:  1,332 acres  
 
Origins of Nomination:  The National Park Service Intermountain Regional Office (Denver), 
the Grand Canyon National Park, and the Northern Arizona University developed this 
nomination.  
 
Potential for Positive Public Response or Reflection on NHL Program: 

 Designation as an NHL will assist in protecting and recognizing a seminal event in the 
nation’s postwar airways crisis.   

 
Potential for Negative Public Response or Reflection on NHL Program:  None known. 
 
Landmarks Committee Comments:  The committee requested that an image or a drawing of 
the crash be added to the nomination.   
 
Landmarks Committee Recommendation:  Designation.  Dr. Clark Hine moved, Dr. Murtagh 
seconded; eight yeas and one abstention.     
 
Public Comments Favoring Designation (received as of 05/24/11): 
Barclay C. Trimble, Acting Superintendent, Grand Canyon National Park, National Park Service 
 
Advisory Board Recommendation: Unanimous approval to designate the property as an NHL 
pending efforts to locate and contact as many descendants as possible to notify them regarding 
the potential designation. 
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, 
1.   NAME OF PROPERTY                                           
 
Historic Name:    1956 Grand Canyon TWA-United Airlines Aviation Accident Site   
 
Other Name/Site Number: Grand Canyon National Park Archaeological Site AZ:C:13:0755 
 
         
 
2.   LOCATION 
 
Street & Number:  Not for publication:    X 
 
City/Town: Grand Canyon National Park  Vicinity: ___      
 
State:  Arizona County:  Coconino    Code:  005        Zip Code:  86023 
 
 
 
3.   CLASSIFICATION 
 
  Ownership of Property   Category of Property 
  Private:          Building(s): ___      
  Public-Local:          District: ___      
  Public-State:          Site:   _X       
  Public-Federal:  X       Structure: ___      
        Object:  ___ 
 
Number of Resources within Property 
  Contributing     Noncontributing 
                      buildings 
      3               sites 
                      structures 
                      objects 
      3              Total 
 
Number of Contributing Resources Previously Listed in the National Register:   0_ 
 
Name of Related Multiple Property Listing: N/A
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4.   STATE/FEDERAL AGENCY CERTIFICATION 
 
As the designated authority under the National Historic Preservation Act of 1966, as amended, I hereby certify 
that this ____ nomination ____ request for determination of eligibility meets the documentation standards for 
registering properties in the National Register of Historic Places and meets the procedural and professional 
requirements set forth in 36 CFR Part 60.  In my opinion, the property ____ meets ____ does not meet the 
National Register Criteria. 
 
  
Signature of Certifying Official     Date 
 
  
State or Federal Agency and Bureau 
 
 
In my opinion, the property ____ meets ____ does not meet the National Register criteria. 
 
  
Signature of Commenting or Other Official    Date 
 
  
State or Federal Agency and Bureau 
 
 
 
5.   NATIONAL PARK SERVICE CERTIFICATION 
 
I hereby certify that this property is: 
 
___  Entered in the National Register   
___  Determined eligible for the National Register   
___  Determined not eligible for the National Register   
___  Removed from the National Register   
___  Other (explain):   
 
  
Signature of Keeper       Date of Action 



NPS Form 10-900 USDI/NPS NRHP Registration Form (Rev. 8-86) OMB No. 1024-0018 
1956 GRAND CANYON TWA-UNITED AIRLINES AVIATION ACCIDENT SITE Page 3 
United States Department of the Interior, National Park Service National Register of Historic Places Registration Form  
 

 
6.   FUNCTION OR USE 
 
Historic:  Transportation     Sub: Air-related 
 
Current:  Recreation & Culture    Sub: Outdoor Recreation  
 
 
 
7.   DESCRIPTION 
 
Architectural Classification: N/A  
 
Materials: 
 
Foundation:  
Walls:  
Roof:  
Other:  
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Summary Statement of Significance 
 
The 1956 Grand Canyon United-TWA Aviation Accident Site meets National Historic Landmark Criterion 1 
for its association with the modernization of America’s aviation airways.  On June 30, 1956, a Trans World 
Airlines Super Constellation L-1049 and a United Air Lines DC-7 collided in uncongested airspace 21,000 feet 
over the Grand Canyon in Arizona, killing all 128 people onboard the two flights.  Regarded as an important 
watershed in aviation history, the accident dramatically accelerated movements to address an airway crisis 
created by improved aircraft technology, the advent of the jet age, increasing traffic in the airspace system, and 
the fact that little had been done to expand the capacity of the air traffic control system.  As a result, in August 
1957 President Eisenhower signed the Airways Modernization Act, a prelude to establishing the Federal 
Aviation Agency. 
 
Describe Present and Historic Physical Appearance  
 
The 1956 Grand Canyon aviation accident site is located within Grand 
Canyon National Park  

 The TWA Super Constellation crashed at an elevation of 3,200 feet  

 
The United DC-7 crashed 1¼ miles north of the TWA aircraft at an elevation of 4,000 feet  

 
 

Debris from the mid-air collision was scattered over 1.5 square miles east and west of the Colorado 
River.   The site is difficult to access, requiring multiple transit days via hiking trails or the Colorado River.   
 
On the evening of June 30, and again on the morning of July 1, 1956, a local scenic airline pilot spotted intense 
fires burning at both impact areas.3  After the rescue and recovery operation began, U.S. Army helicopter pilots 
described two burned accident sites with fragmented aircraft debris.  A medic who accompanied the helicopter 
pilots to both crash sites reported that no one had survived the crashes.4  In its Accident Investigation Report 
released on April 17, 1957, the Civil Aeronautics Board (CAB) concluded that the force of the impact 
disintegrated the largest components of both aircraft.  The severely damaged major components remaining, with 
the exception of the DC-7’s wing tip and the Constellation’s rear tail, led investigators to determine how the 
airplanes had collided above and slightly west of the TWA impact area.5  The appearance of the sites has been 

                     
1 Civil Aeronautics Board, Accident Investigation Report:  Trans World Airlines, Inc., Lockheed 1049A, N 6902C, and United Air 
Lines, Inc., Douglas DC-7, N 6324C, Grand Canyon, Arizona, June 30, 1956, released April 17, 1957, 
http://ntl1.specialcollection.net/scripts/ws.dll?file&fn=8&name=S%3A%5CDOT_56GB%5Cairplane%20accidents%5Cwebsearch%5
C063056.pdf1 (accessed February 25, 2011), 4.  
2 National Park Service, Grand Canyon National Park, Division of Science and Resource Management, 2007, archeological site 
record, Grand Canyon National Park Museum Collection, Grand Canyon, AZ.       
3 John S. McLaughlin, Superintendent, Grand Canyon National Park to Regional Director, Region Three, “Trans-World Airlines and 
United Air Lines Crashes, June 30,” August 1956 (date stamp), Grand Canyon National Park Museum Collection, Grand Canyon, 
AZ. 
4 Civil Aeronautics Board, Accident Investigation Report, 3.  Synthetic fabrics, wooden cabinets, trim, luggage and other cargo in the 
aircraft bodies allowed these fires to burn or smolder for days.  AP wire photos, July 2 and July 5, 1956, Grand Canyon National Park 
Museum Collection, Grand Canyon, AZ.  The accident sites were described in 2000 as “mere blackened scars on an otherwise 
buff-colored terrain of the canyon walls.”  Colonel Edgar A. Haine, Disaster in the Air (New York: Cornwall Books, 2000), 191. 
5 Civil Aeronautics Board, Accident Investigation Report, 16.       
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impacted by the recovery effort in the immediate aftermath of the accident and the clean-up operations 
conducted in 1957 and 1976. 
 
TWA Accident Site, 1956  
 
The geographical location of the TWA accident site is a sloping plateau covered with boulders, flat ridges and a 
drainage channel.  The condition and distribution of aircraft parts led the CAB to conclude that the L-1049 
Constellation had hit the ground at a deep angle in an inverted position.6  The impact produced an extensive 
mound of burned debris and widely scattered and twisted pieces of aircraft.  Hundreds of square feet of 
blackened ground surface around the impact area,7 caused by burning aircraft fuel, was seen from the air.  
Heavily disturbed soil, rocks, and vegetation appear in 1956 photographs.  The largest pieces of aircraft debris 
were perhaps 25 to 30 feet long, but the majority of debris was much smaller, perhaps one to two feet in 
maximum dimensions.8  CAB officials determined that with few exceptions, “all of the aircraft was at the main 
wreckage area.”9  A map created by the CAB showed the distribution of identifiable pieces of wreckage.10  
From this wreckage, helicopters removed seven large pieces for delivery to Washington, D.C.  These pieces 
included a wing spar, wing flap, a piece of lower wing skin, two sections of right fuselage, a section of rear 
fuselage, and a piece of upper right side fuselage.11  Recovery personnel also removed the remains of all 70 
accident victims, and all but three were interred in a mass grave in Flagstaff, Arizona.12  
 
United Accident Site, 1956 
 
The United accident site is located on a bedrock ledge at the top of an 800-foot-high Redwall limestone cliff.    
The aircraft had impacted the ground with its nose and right wing down, but in a forward position sending 
multiple fragments west, north, and east into a “deep, narrow canyon” or crevasse.13  Otherwise, the United site 
exhibited the same physical characteristics as the TWA site with hundreds of square feet of blackened ground 
surface, an extensive mound of burned debris, widely scattered and twisted pieces of aircraft,14 and heavily 
disturbed soils, rocks and vegetation.  Helicopters removed four pieces of the aircraft wreckage including two 
sections of engine cowling, a small section of wing skin, and a small section of baggage compartment flooring.  
Color photographs from July 1956 show a five-man team from the Colorado Mountain Club ascending the cliffs 
on rappel lines to access the cliff ledge and the large crevasse below the wreckage.  Recovery personnel 
removed the remains of the victims.  Twenty-nine of the victims were identified and sent to families for burial.  
The remaining twenty-nine victims were buried in a mass grave marked by a large stone memorial at the Grand 
Canyon Pioneer cemetery.     
 
 
                     
6 Ibid.   
7 AP wire photos, 1, 3 July 1956, Grand Canyon National Park Museum Collection, Grand Canyon, AZ. 
8 Estimated dimension is based on photographs with people standing next to the wreckage on the ground.  Catalog number 464773, 
Grand Canyon National Park Museum Collection, Grand Canyon, AZ.    
9 Civil Aeronautics Board, Bureau of Safety Investigation, Structural Investigation Report: Aircraft Accident Involving Trans World 
Airlines L-1049A, N 6902C and United Airlines DC-7, N 5324C at Grand Canyon, Arizona on June 30, 1956 (July 24, 1956), 3.   
10 Ibid.  This map is identified in the report as the Wreckage Distribution Chart and is housed in the Grand Canyon National Park 
Museum Collection.  Several dozen individual aircraft pieces, some of which were removed, are depicted in this hand-drafted chart.   
11 Ibid.  
12 Haine, Disaster in the Air, 197.   
13 Ibid., 193.  No CAB hand-drawn map, as prepared for the TWA site, was made for the United crash site due to its inaccessibility 
and time constraints.  Ian Hough, Grand Canyon National Park, by telephone to Susan Salvatore, National Historic Landmarks 
Program, March 15, 2011. 
14 AP wire photos, 1, 3 July 1956.    
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Camp Sites, 1956 
 
Ground operations for the recovery effort were centered at camp sites near each wreckage area and were used 
by CAB investigators, airline representatives, Grand Canyon National Park officials, recovery personnel, media 
personnel (reporters and cameramen), and congressional members.  These sites served as gear and equipment 
staging areas, logistics and meeting centers, and eating and sleeping areas for overnight stays.  The TWA camp 
was set up at the edge of the TWA wreckage site.  Photographs show this camp as a flat ridge area cleared of 
boulders to accommodate helicopter landings and equipment.  A nearby group of large boulders sheltered the 
camp from the wind and sun.  The United camp was set up in an open area near the edge of a six-foot drop-off. 
The drop-off and ledge below sheltered the camp from the wind and sun.  This camp was also used to prepare 
victims for recovery with embalming fluids and body bags.     
 
1957 Clean-Up Operation 
 
In the summer of 1957, Phoenix resident Robert Billingsley, supposedly unaware that the crash areas were 
closed, conducted a trip down the Colorado River during which he examined wreckage from the accident.15  
Upon his return, Billingsley spoke with a local radio station in Phoenix and claimed he had found enough 
human remains at the sites to “fill a dozen gunny sacks.”  He also claimed to have found blackened coins, 
jewelry, and a TWA spoon.16  Billingsley repeated his claims to park officials who then coordinated a follow-up 
investigation and clean-up operation at both accident sites on September 17, 1957.17  At the TWA site, a clean-
up crew collected personal items, buried 15 to 20 pounds of human body fragments at an undisclosed location 
near the impact area, and turned over three rings to TWA.  The tail section, located 1,650 feet from the impact 
area on the side of a steep ravine, was pushed into the ravine to conceal it from view.18  At the United site, the 
crew cut up the DC-7 horizontal stabilizer into four sections and concealed it behind large boulders.  Below the 
impact area, the crew removed 100 feet of climbing rope used in the 1956 recovery operation.  Additionally, 
“numerous other large pieces of wreckage  were concealed.”19  No human remains 
were found at the United site.20  Following the clean-up operation, the National Park Service reopened the 
section of the canyon where the sites are located; however, the crash sites themselves remained closed to 
hikers.21 
 
Although some pieces of both aircraft were removed or relocated in 1956 and 1957, the vast majority of the 
wreckage including large pieces, such as the TWA tail section, remained at the sites after 1957.  A 1960 aerial 
photo shows a significant amount of wreckage present at the United site.22  Park officials were aware that the 

                     
15 Lynn Coffin, “Meeting with Robert Billingsley,” 15 August 1957, Grand Canyon National Park Museum Collection, Grand 
Canyon, AZ.  
16 “Statements by Mr. Close on KOY Radio Station,” Phoenix, 7:15 A.M. Broadcast, 7 August 1957, Grand Canyon National Park 
Museum Collection, Grand Canyon, AZ.  Billingsley removed two rings from the site.    
17 Coffin, “Meeting with Robert Billingsley.” 
18 Lynn Coffin to the Superintendent, “Clean-up of UAL-TWA Crash Sites, September 17-18,” 17-18 September 1956, Grand 
Canyon National Park Museum Collection, Grand Canyon, AZ.  
19 Ibid.   
20 Lynn Coffin to Edgar Howbert, Dickinson, Wright, Davis, Mckean & Cudlip Counsellors at Law, 18 October 1957, Grand Canyon 
National Park Museum Collection, Grand Canyon, AZ. 
21 John McLaughlin, “Superintendent’s Order No. 2-57,” 20 September 1957; Merle Stitt, Superintendent, Grand Canyon National 
Park to Ellsworth Perry, Regional Vice President, United Airlines, 21 May 1976, Grand Canyon National Park Museum Collection, 
Grand Canyon, AZ.    
22 P. T. Reily, United Airlines crash site aerial photo, 1960. 
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aircraft wreckage attracted attention and noted that “many persons” visited the sites annually despite the 
restrictions on the area and potentially removed or disturbed artifacts despite restrictions on the area.23   
 
1976 Clean-Up Operation 
 
By the twentieth anniversary of the aviation accident, growing use of the park and a national anti-litter 
campaign pushed officials to further clean up both accident sites.24  According to then Assistant Superintendent 
Bruce Shaw, the wreckage had become “an attractive nuisance” that drew “sensation-seekers” hoping to find 
“all kinds of morbid things.”25  In the mid-1970s, park officials began negotiating with TWA and United 
Airlines to remove aircraft debris.26  In October 1976, the National Park Service contracted with a salvage firm 
to remove the remaining large pieces of aircraft wreckage.  According to Superintendent Shaw, the operation 
involved “removing the few large hunks of metal by helicopter, then raking the other debris into containers and 
flying it to trucks at the canyon rim.”27  Helicopters made over 70 trips to remove approximately 20,000 to 
30,000 pounds of aluminum28 including most of the larger pieces of the Constellation wreckage.29   
 
At the United site, “four engines, one landing gear, one wing rib, several other large pieces of wing sections, 
numerous pieces (small pieces up to the size of a desk) on the north and east side of the impact area” were 
removed as well as “several large pieces on top of the back slope.”30  Climbers evidently helped to remove 
wreckage, using cables to hook pieces in inaccessible locations for retrieval and kicking large pieces over the 
edge where they could be reached for removal.31  A vertical stabilizer or aileron lying between the crash sites 
was also removed.  “Very little in the way of personal property” was found at the United site and “only a small 
quantity of human bone,” was recovered and turned over to the Coconino County Coroner.32  According to an 
administrative report, by the end of October the salvage operation was complete.33 
 
Current TWA Accident Site  
 
The TWA site includes the impact area and the immediately surrounding debris field.  Contained within this site 
is the recovery operations camp located adjacent to the impact area.  The blackened ground surface caused by 

                     
23 Stitt to Perry, 21 May 1976.  
24 Lyle McDowell, Acting Regional Director, Western Region to Associate Director, Park System Management, National Park 
Service, “TWA and United Airlines Aircraft Wreckage from 1956 Crash,” 9 July 1976, Grand Canyon National Park Museum 
Collection, Grand Canyon, AZ; Merle Stitt to Regional Director, Western Region, “TWA and United Airlines Aircraft Wreckage 
from 1956 Crash,” 30 June 1976, Grand Canyon National Park Museum Collection, Grand Canyon, AZ. 
25 Stitt to Regional Director, Western Region, “TWA and United Airlines Aircraft Wreckage from 1956 Crash,” 8 July 1976, Grand 
Canyon National Park Museum Collection, Grand Canyon, AZ.  In Shaw’s opinion, this situation put the fragile desert plants and 
soils at risk. 
26 Merle Stitt to Richard Street, Assistant General Counsel, United Airlines, 12 August 1976, Grand Canyon National Park Museum 
Collection, Grand Canyon, AZ; Alexander Moody, Attorney for United Airlines to Merle Stitt, 17 September 1976, Grand Canyon 
National Park Museum Collection, Grand Canyon, AZ. 
27 The Denver Post, 8 August 1976. 
28 Arizona Republic, 13 October 1976. 
29 Assistant Superintendent’s Files, “TWA and United Crash Clean-Up,” 6-7 October 1976, Grand Canyon National Park Museum 
Collection, Grand Canyon, AZ.   
30 Ibid.  
31 Arizona Republic, 13 October 1976. 
32 Merle Stitt to Alexander Moody, Attorney for United Airlines, 28 October 1976, Grand Canyon National Park Museum Collection, 
Grand Canyon, AZ; Merle Stitt to Dale Medland, Vice President, United Airlines, 28 October 1976, Grand Canyon National Park 
Museum Collection, Grand Canyon, AZ. 
33 “Daily Report,” Grand Canyon National Park, 29 October 1976, Grand Canyon National Park Museum Collection, Grand Canyon, 
AZ. 
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the crash is no longer visible.  The impact area contains a two-foot deep crater (.10 acres) and heavily disturbed 
ground area  

 Intensely burned main cabin debris is located mostly in the bottom of a small drainage 
within the impact area.   

 
 

 
 

 
 

   
 

 
 

        
 
The TWA recovery operations camp used in 1956 and 1957 contains a cluster of boulders at the southwest edge 
of a flat ridge immediately east of the TWA debris field.   

  
 
Current United Accident Site 
 
The United impact area is similar to the TWA impact area in terms of a recognizable impact crater, heavily 
disturbed ground surface, The majority of the 
wreckage,  located in the burned impact area and the ridge directly above 
it.  The impact area contains a one- to three-foot deep crater characterized by blackened soil, rock, melted 
aluminum puddles,  

   
 

 
 

 

 
 

 

 
                     
34 Ibid. 
35 Kimberly Spurr, “In-Field Inventory of Human Remains at AZ C:13:755,” Past Peoples Consulting, 6 October 2006, 3. 
36 Grand Canyon National Park, Division of Science and Resource Management, 2007, archeological site record, Grand Canyon 
National Park Museum Collection, Grand Canyon, AZ. 
37 Ian Hough, archeological site documentation field notes, 15-16 November 2008, Division of Science and Resource Management, 
Grand Canyon National Park Museum Collection, Grand Canyon, AZ.  
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The United debris field covers  

 

 
 

were blown clear of the impact explosion and likely remain today 
where they landed in 1956 based on their proximity to the impact crater and the fact that they are twisted and 
torn, but not burned. 
 

 
 

  
 
The United recovery operations camp contains three and possibly four discrete areas immediately west of the 
impact site.   

 
 
Aspects of Integrity 
 
The 1956 Grand Canyon Aviation Accident Site is nationally significant for its direct association with the 
modernization of American aviation safety regulations.  This association is demonstrated by the landscape, 

that portray a traumatic accident.  Therefore, the aspects 
of location, setting, materials, feeling, and association are the essential elements needed to convey the site’s 
significance.   
 
Location.  The area of the Grand Canyon is the exact location of the 
1956 mid-air aviation accident.  The site is a remote section of the canyon’s vast landscape that conveys a sense 
of the accident’s improbability, the challenges associated with recovering accident victims, and the accident 
investigation.  
     
Setting.  The physical environment of the accident site, characterized by the surrounding canyon landscape, has 
not changed.  The site is located within  Grand Canyon National Park  

  The United impact site and debris field  
 The setting of 

both wreckage sites conveys a strong sense of remoteness and isolation. 
 

                     
38 Ibid. 
39 Ibid.  The bottle caps with the word “Dodge” have not been positively identified as such, but Dodge Company has been a major 
manufacturer of embalming fluid since the 1930s.        
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Materials.  Materials located at the two aircraft impact sites  
 

 
 

 

 
Feeling.  The overwhelming feeling of an aviation accident exists at this site, especially at the impact areas.  
The burned and twisted wreckage, extremely rugged terrain and isolated 
location strongly convey the sense that the accident produced a tragic loss of life in a seemingly vast, open and 
safe airway.   
 
Association.  The 1956 aviation accident can be directly related to the two impact areas, debris fields and 
recovery camps.  This is supported by material remains dated to 1956, photographs of the accident sites that 
show the airlines wreckage, and eyewitness accounts of the sites.  

 
 
Contributing Resources 
 
1.  TWA Impact Area.  This resource includes the site of impact where large sections of the Constellation were 

deposited upon impact, the immediately surrounding debris field where material fell to the ground after the 
mid-air collision, and the adjacent recovery camp.   

 
2.  United Impact Area.  This resource includes the site of impact where large sections of the DC-7 were 

deposited upon impact, the immediately surrounding debris field where material fell to the ground after the 
mid-air collision, the adjacent recovery camp, and rappel lines.   

 
3.  Greater Debris Area.  This resource includes the greater area surrounding the TWA and United impact areas 

with known distribution of wreckage and other items that came to rest away from the impact areas and the 
immediately surrounding debris field.    
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8.   STATEMENT OF SIGNIFICANCE 
 
Certifying official has considered the significance of this property in relation to other properties: 
Nationally:     Statewide:    Locally: _     
 
Applicable National 
Register Criteria:  A x  B    C    D    
 
Criteria Considerations 
(Exceptions):   A    B    C    D    E    F    G    
 
NHL Criteria: 1   
 
NHL Theme(s): V.  Developing the American Economy: transportation and communication 
 
Areas of Significance:   Transportation, Politics/Government 
 
Period(s) of Significance:  June 30, 1956 – July 12, 1956 (the accident date through the immediate recovery 

effort and accident investigation)    
 
Significant Dates: June 30, 1956 (accident date) 
     
Significant Person(s): NA 
 
Cultural Affiliation: NA  
 
Architect/Builder: NA  
 
Historic Contexts: American Aviation Heritage National Historic Landmarks Theme Study (2011)   
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State Significance of Property, and Justify Criteria, Criteria Considerations, and Areas and Periods of 
Significance Noted Above. 
 
The 1956 Grand Canyon United-TWA Aviation Accident Site meets National Historic Landmark Criterion 1 
for its association with the modernization of America’s aviation airways.  On June 30, 1956, a Trans World 
Airlines Super Constellation L-1049 and a United Air Lines DC-7 collided in uncongested airspace 21,000 feet 
over the Grand Canyon in Arizona, killing all 128 people onboard the two flights.  Regarded as an important 
watershed in aviation history, the accident dramatically accelerated movements to address an airway crisis 
created by improved aircraft technology, the advent of the jet age, increasing traffic in the airspace system, and 
the fact that little had been done to expand the capacity of the air traffic control system.  As a result, in August 
1957 President Eisenhower signed the Airways Modernization Act; a prelude to establishing the Federal 
Aviation Agency (renamed the Federal Aviation Administration in 1967).   
 
The Grand Canyon aviation accident site portrays a unique and powerful cultural landscape.  Its two impact 
sites, and the artifacts strewn over 1,000 acres, project a compelling sense of intense tragedy.  These features 
define the watershed accident and give meaning to the postwar airway crisis and the need for immediate reform. 
 
In the decade after World War II, congested airspace and inadequate aviation facilities caused an “airways 
crisis.”  In this situation, civilian and military aircraft operated under separate air traffic control systems, and 
pilots in uncontrolled airspace flew under the “see and be seen” principle with little or no external traffic 
control assistance.  Under the latter situation, the TWA Constellation and the United DC-7 collided in midair 
over the Grand Canyon, becoming the worst aviation disaster to date.  The accident highlighted the 
ineffectiveness of the Civil Aeronautics Agency’s (CAA) handling of aviation safety and partly led to the 
passage of the Federal Aviation Act of 1958, which created the independent Federal Aviation Agency.40  Public 
reaction to the tragedy spurred increased congressional funding in an unprecedented effort to modernize 
America’s postwar airways with nationwide radar coverage, a common military/civilian navigation system, and 
new flight rules placing all aircraft above 15,000 feet under control of ground personnel.41  In addition, 
technologies such as collision avoidance systems and flight data recorders rapidly developed.42   
 
Historic Context  
 
Pioneering Aerial Navigation 
 
Limited federal oversight of air travel in the United States has its origins in mail delivery.  After the First World 
War, the Post Office Department turned its wartime experiments into an Air Mail Service staffed with former 
military pilots and surplus war planes.  Without an air traffic control system in 1918, pilots used magnetic 
compasses and followed landmarks, railroads, and roadways to reach their destinations.43  In 1921, ten radar 
stations between New York and San Francisco served as a pilot’s first navigation tools.  In 1923, the Post 

                     
40 Roger E. Bilstein, Flight in America: From the Wrights to the Astronauts (London: The John Hopkins University Press, 2001), 232; 
Michael McComb, “Collision Over the Canyon: Half a Century Onward,” Airways 13 (August 2006): 53.  The FAA changed its name 
to the Federal Aviation Administration in 1967. 
41 Stuart I. Rochester, Takeoff at Mid-Century: Federal Civil Aviation Policy in the Eisenhower Years, 1953-1961 (Washington, DC: 
U.S. Department of Transportation, Federal Aviation Administration, 1976), 130; Gordon Murphy, “The Grand Canyon Midair 
Collision: A Stimulus for Change,” The American Journal of Forensic Medicine and Pathology 11, 2 (1990): 102. 
42 Michael McComb, “Desert Disaster: TWA-United Mid-Air Collision over the Grand Canyon,” America’s Flyways (June 2006), 25. 
43 Carl Solberg, Conquest of the Skies: A History of Commercial Aviation in America (Boston: Brown and Company, 1979), 20.   
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Office Department began installing a system of beacons placed on towers every ten miles along the 
transcontinental airway.44   

 
During the 1920s, airmail operations helped create the U.S. commercial aviation industry.  The Air Mail Act of 
1925 awarded lucrative federal mail contracts to commercial operators and spawned such long-standing 
companies as American, United, and Eastern Airlines.45  As air travel increased, aviation leaders pressed for 
federal oversight to improve and maintain safety standards. The ensuing 1926 Air Commerce Act made the 
Secretary of Commerce responsible for fostering air commerce, operating and maintaining aids to air 
navigation, and investigating accidents.  Under this act, the newly established Aeronautics Branch in the 
Commerce Department assumed the Post Office Department’s responsibility for maintaining and completing 
the transcontinental lighted airway, charting airways, establishing air traffic rules, and licensing pilots and their 
aircraft.46   
 
Charles Lindbergh’s historic flight over the Atlantic in 1927 touched off an aviation craze and ushered in a new 
era of air travel.  Money poured into both airline stocks and technological innovations such as air-cooled 
engines, aluminum skin, and monoplane design.47  Between 1926 and 1930, passenger air travel increased from 
5,800 passengers per year to 417,000.48  The March 1931 high profile crash of a Transcontinental and Western 
Air (TWA) wooden tri-motor airplane that killed nine, including famed Notre Dame football coach Knute 
Rockne, spelled the end of wooden aircraft.  The Aeronautics Branch discovered that moisture inside the wing 
had deteriorated the glue and weakened the wing.  Thereafter, Boeing and Douglas produced revolutionary 
aircraft that were 50 percent faster than their predecessors, initiating the era of the modern airliner.49 
 
Using a new generation of airplanes and prodded by a sharp reduction in mail contracts, airlines in the 1930s 
began to shift from hauling mail to carrying passengers for increased revenues.50  Introduction of the DC-3 and 
its lower operating costs significantly reduced air fares and proved especially attractive to business travelers.51  
In 1938 a little over one million Americans chose to fly while 15 million traveled by Pullman train cars.52  Two 
years later passenger air traffic tripled as over three million people took to the skies.53   
 
This dramatic increase in passenger travel, coupled with the 1935 crash of a TWA DC-2 that killed five, 
including Senator Bronson Cutting of New Mexico, led Congress to reorganize civil aviation.  A Senate 
                     
44 Theresa L. Kraus, The Federal Aviation Administration: A Historical Perspective, 1903-2008 (Washington, DC: U.S. Department 
of Transportation, Federal Aviation Administration, 2008), 1. 
45 Roger E. Bilstein, “Air Travel and the Traveling Public: The American Experience, 1920-1970,” in From Airships to Airbus: The 
History of Civil and Commercial Aviation, ed. William Trimble, vol. 2, Pioneers and Operations (Washington, DC: Smithsonian 
Institution Press, 1995), 92.   
46 Nick A. Komons, Bonfires to Beacons: Federal Civil Aviation Policy Under the Air Commerce Act, 1926-1938 (Washington, DC: 
U.S. Department of Transportation, Federal Aviation Administration, 1978), 84-88, 91-93, 144 for commentary.   By 1933 the 
Airways Division of the Department of Commerce had completed 18,000 miles of lighted airways, installed 1,550 light beacons, and 
constructed over 250 airfields. 
47 Heppenhiemer, Turbulent Skies, 44-45; Solberg, Conquest of the Skies, 72. 
48 Heppenhiemer, Turbulent Skies, 14; Solberg, Conquest of the Skies, 22.  
49 Susan Cianci Salvatore, John D. Anderson Jr., Janet Daly Bednarek, Roger Bilstein, Caridad de la Vega, Marie Lanser Beck, and 
Laura Shick, American Aviation Heritage: Identifying and Evaluating Nationally Significant Properties in U.S. Aviation History 
(Washington, DC: U.S. Department of the Interior, National Park Service, 2011), 100-01. 
50 Heppenhiemer, Turbulent Skies, 64, commentary on 45.  The 1930 McNary-Watres Act cut mail-pay rates, the main source of 
revenue for the airlines.  A 1934 scandal over mail route contracts resulted in a second Air Mail Act that further reduced mail rates, 
slashing postal revenue for the airlines by half.  
51 Ibid., 72.  
52 Bilstein, “Air Travel and the Traveling Public,” 97.  
53 Heppenhiemer, Turbulent Skies, 72. 
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investigation into the accident placed some blame on the Aeronautics Branch, citing problems “with the 
bureau’s procedures and navigation aids.”54  As a result, in 1938, President Franklin Roosevelt signed the Civil 
Aeronautics Act vesting responsibility for the nation’s airways in an independent Civil Aeronautics Authority 
(CAA).  Although the new authority addressed safety concerns and eliminated the inefficiencies of the old 
airmail contract system, it was a cumbersome tripartite organization that ultimately proved unable to meet the 
aeronautic challenges of the postwar era.55  In 1940 President Roosevelt addressed aviation regulation further 
and divided the CAA into two agencies, the Civil Aeronautics Administration and the Civil Aeronautics Board 
(CAB).  “The CAA returned to the Department of Commerce and was tasked with overseeing ATC [air traffic 
control], pilot and aircraft certification, safety enforcement, and airway development.  The CAB became 
responsible for accident investigations, safety rulemaking, and economic regulation of the airlines.”56 
 
The Airways Crisis 
 
While World War II dramatized the airplane’s potential, an unprecedented surge in postwar air travel caught 
both the airlines and government unprepared.  Dramatic wartime technological advances and increased 
production had provided airlines with aircraft possessing higher cruising speeds than pre-war aircraft.  Airports 
became more congested and the increasing popularity of private flying further saturated air space.57  Without 
radar and the ability to directly communicate with pilots, the skies above major airports became dangerously 
crowded58 and by the late 1940s, air traffic volume outstripped the capacity of the existing navigation and 
traffic control systems.59  The “airways crisis,” caused by the phenomenal growth of private, military, and 
commercial aviation “began to strain the thin network of navigation and traffic control facilities that guided 
planes on the Federal airways.”60   
 
The year 1947 then became the “worst single year in air transport history.”  Of thirty-six domestic accidents, 
five proved fatal.  That summer, after 143 people died during a two-week period, President Truman took action, 
appointing leaders of all the main aviation agencies to a Special Board of Inquiry on Air Safety.  On December 
29, 1947, the group delivered its inconclusive final report.  No common cause could be identified for all the 
crashes.  Rather the causes included malfunctioning aircraft systems, pilot error, faulty meteorological 
reporting, and bad airway control.61    
 
Efforts to address the airways crisis continued when, in 1948, the House Commerce Committee tasked the 
Radio Technical Commission for Aeronautics, a quasi-governmental advisory group, to map an airways 
facilities plan.  The agency’s report, known as SC-31 (Special Committee 31) “cited a critical need for 
additional navigation aids, improved air-to-ground communications, modernized traffic control procedures, and 
above all, a single, integrated ‘common’ system to serve and regulate both civil and military users.”62  The 
outbreak of the Korean War in 1950 hampered the progress of SC-31.  Ignoring the need for a common system, 
                     
54 Salvatore, et al, American Aviation Heritage, 119; Komons, Bonfires to Beacons, 277-78. 
55 Komons, Bonfires to Beacons, 347, 378-79.    
56 Federal Aviation Administration, “The History of the FAA,” http://www.faa.gov/about/history/brief_history/ (accessed February 
28, 2011); also see Kraus, Federal Aviation Administration, 4-5. 
57 R. E. G. Davies, Airlines of the United States Since 1914 (Washington, DC: Smithsonian Institution Press, 1972), 354.  During the 
war, 1.5 million Americans had learned to fly and a million more military personnel flew as passengers.  By 1948 reduced prices on 
coach air service made flying affordable to middle-class Americans.  Solberg, Conquest of the Skies, 323.   
58 Solberg, Conquest of the Skies, 336-37.    
59 Rochester, Takeoff at Mid-Century, 57.  A 1948 Commerce Department report found the air traffic control and navigation system to 
be overloaded and incapable of handling any more than 42 percent of the current traffic.  Heppenhiemer, Turbulent Skies, 136. 
60 Rochester, Takeoff at Mid-Century, 57. 
61 Davies, Airlines of the United States, 330-31.  
62 Rochester, Takeoff at Mid-Century, 57-58.   
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military planners began to construct their own parallel air traffic control system, Tactical Air Navigation 
System, also known as TACAN.  Meanwhile the CAA continued to develop its air traffic control system, 
VOR/Distance Measuring Equipment (DME), although it was incompatible with TACAN equipment.  The 
parallel development of these two incompatible systems, and the ensuing debate over which technology was 
best suited for a common system, prevented badly needed reforms.  The 1953 election of Dwight Eisenhower 
simply compounded these problems.  The new president fulfilled his promise to cut government spending.  In 
1954, Eisenhower reduced CAA appropriations to $71 million below 1951 levels.  During the same period, 
spending on the SC-31 recommendations declined from $37 million to $5 million.63     
 
From 1938 to 1953, as the number of annual airline passenger miles increased 1,800 percent, plans like SC-31 
failed to adequately modernize the air traffic control system as the airline industry experienced phenomenal 
growth.  In 1952, airlines hauled 25 million Americans, nearly one-sixth of the population.64  New larger 
airplanes from Douglas and Lockheed moved more passengers at speeds exceeding 300 mph.  Domestic airlines 
finally surpassed Pullman service in 1955 and in 1956 more Americans traveled by plane than by train.65  In 
that year, the “Big Four” airlines (American, Eastern, United, and TWA) were each bigger than the entire 
industry had been only a decade before.66  
 
Although most people remained unaware of the true magnitude of the crisis gripping America’s airways, this 
transportation revolution alarmed industry experts and government officials who understood the air traffic 
control system was outdated.  As 1955 passed without a single passenger fatality in scheduled domestic 
operations, a sense of false security developed.  Yet, repeated warnings of air disasters did appear.  Between 
1950 and 1955, 65 mid-air collisions involving light planes occurred in the United States but these accidents, 
typically involving around 50 fatalities, failed to illicit immediate reform.67  
    
Early Reform Efforts  
 
The perception that the air traffic control system was increasingly inadequate caused some government officials 
and industry experts to call for reform.  President Eisenhower, as he later related, “received reports that the 
increasing speed of aircraft, the rapid growth in the volume of daily flights, and the introduction into common 
use of jet and vertical lift aircraft were causing serious congestion in the airspace.”  He also learned that 
aviation facilities would quickly become outdated for efficient air traffic management.68  In May 1955, at the 
president’s request, the Director of the Bureau of the Budget authorized the formation of the Aviation Facilities 
Study Group to assess the need for new federal oversight of airspace and future aviation facilities.69  The 
group’s findings, known as the Harding Report after William Barclay Harding who headed the group, were 
issued to the bureau’s director on December 31, 1955.  According to the report, overcrowded airspace already 
existed and the development of airports, navigation aids, and the air traffic control system lagged far behind 
aeronautical developments.70  “The risks of mid-air collisions,” the report warned, “have already reached 

                     
63 Heppenheimer, Turbulent Skies, 174-75.  
64 Rochester, Takeoff at Mid-Century, 3-4.  
65 Solberg, Conquest of the Skies, 346. 
66 Heppenheimer, Turbulent Skies, 170. 
67 Edmund Preston, ed., FAA Historical Chronology: Civil Aviation and the Federal Government, 1926-1996 (Washington, DC: 
Department of Transportation, Federal Aviation Administration, August 1998), 54; Rochester, Takeoff at Mid-Century, 61, 63. 
68 “Dwight D. Eisenhower: Special Message to the Congress Recommending the Establishment of a Federal Aviation Agency,” June 
13, 1958, in John T. Woolley and Gerhard Peters, The American Presidency Project, Santa Barbara, CA, 
http://www.presidency.ucsb.edu/ws/index.php?pid=11091 (accessed March 15, 2011). 
69 Preston, FAA Historical Chronology, xiii. 
70 “Dwight D. Eisenhower: Special Message to the Congress.”  Harding was a Wall Street broker and experienced aviator. 
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critical proportions,” and airline operations are “flagrantly defying the law of averages.”71   
 
Implementing the Harding Report’s recommendations fell to Edward P. Curtis who President Eisenhower had 
appointed in February 1956 to serve as his special assistant for aviation facilities planning.72  Curtis was tasked 
with preparing “legislative, organization, administrative and budgetary recommendations to implement the 
comprehensive plan.”  No stranger to aviation, Curtis had served in the Air Corps in World War I and in World 
War II risen to the rank of major general.  “In time, the Harding report would prove to be a cornerstone and 
Edward Curtis a skilled architect in the remodeling of Federal aviation policy and the creation of a new 
aeronautics agency.”  Until then, a chorus of pilots echoed the Harding Report’s warning, including Leo Kriloff 
who, in April 1956, lamented, “The dread specter of a mid-air collision…is not only a possibility—it’s an 
absolute certainty under present rules.  The only question is where and when.”73     
 
The 1956 Grand Canyon Mid-Air Collision  
 
As Curtis prepared his plan, the nation was shocked by a costly civil air disaster.  On Saturday morning, June 
30, 1956, two airliners took off from Los Angeles International Airport about three minutes apart.  At 9:01 a.m. 
(PST), Trans World Airlines Flight 2, a Super Constellation bound for Kansas City, Missouri, departed with 
sixty-four passengers and six crew members.  At 9:04 a.m., United Air Lines Flight 718, a DC-7 carrying 
fifty-three passengers and five crew members, departed for Chicago, Illinois.  Both four-engine transports 
traveled on somewhat parallel flying routes,74 the TWA flight at 19,000 feet and the United flight at 21,000 
feet.75  Trans World Airlines Captain Jack Gandy had flown this particular route about 177 times and was well 
qualified with nearly 15,000 flying hours.  United Airlines Captain Robert F. Shirley had flown the route on a 
regular basis since October 1, 1955, and was also well qualified with nearly 17,000 flying hours.76   
 
At 9:21 a.m., over the Mojave Desert near the California-Arizona border, the TWA flight requested permission 
from the Los Angeles Air Traffic Control center to ascend from 19,000 feet to 21,000 feet to avoid bad weather. 
Ground control advised the TWA pilot of United’s presence at that level.  The TWA flight then asked and 
received approval to ascend 1,000 feet on top (above the general cloud layer) for better weather.  At 10:13 a.m., 
both pilots relayed their positions at an elevation of 21,000 feet to the Salt Lake City controller, and estimated 
arrival at the Painted Desert point of reference near Winslow, Arizona, at 10:31.77 
   
About the time they crossed the California border, the two aircraft had passed from controlled instrument flight 
rules (IFR) along prescribed airways, to visual flight rules (VFR) whereby pilots became responsible for 
avoiding other aircraft.  The Super Constellation was traveling at about 310 mph, and the DC-7 at 
approximately 330 mph.78  The last radio message at 10:31, unidentifiable at the time, was later interpreted as, 
“Salt Lake, United 718…ah…we’re going in.”79  

                     
71 Rochester, Takeoff at Mid-Century, 121.   
72 “Dwight D. Eisenhower: Special Message to the Congress Agency.”   
73 Rochester, Takeoff at Mid-Century, 123, 125. 
74 Haine, Disaster in the Air, 190; David Gero, Aviation Disasters: The World’s Major Civil Airliner Crashes since 1950 (Great 
Britain: Patrick Stephens Limited, 2006), 23.   
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by minor maintenance on the aircraft.”  CAB, Accident Investigation Report, 1.  
76 CAB, Accident Investigation Report, 7. 
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79 Civil Aeronautics Board, Accident Investigation Report 3. 
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A search for the two airliners commenced after the pilots failed to report passing the Painted Desert line of 
position.  Following a radio search by communications stations along the route, the CAA and TWA and United 
communication centers issued a missing aircraft alert at 11:51 a.m. and a search and rescue operation began 
from Nellis Air Force Base in North Las Vegas, Nevada.80  Aircraft from California and Arizona airfields 
started scouring the Grand Canyon area for any sign of the missing aircraft.81  That evening Palen Hugdins, a 
pilot for Grand Canyon Airlines, a sight-seeing service, identified the TWA Constellation empennage (the tail 
assembly), and on the next day he located the United crash site approximately one mile away.82  Park rangers 
relayed Hugdins’ findings to Nellis and on July 1, air search and rescue units shifted their base of operations to 
Grand Canyon Airport.83   
 
Military units from across the south and southwest participated in the recovery and investigation operations.  At 
least two army H-19 helicopters from Douglas Airbase, one air force H-21 helicopter from Nellis, two H-21s 
from Luke Air Force Base, Arizona, and one helicopter from March Airfield, California, joined the operation.84 
 Army crews from the 14th Fixed Wing Tactical Transport Company and the 93rd Cargo Helicopter Squadron at 
Ft. Huachucha, Arizona,85 were later joined by a helicopter detachment from Fort Benning, Georgia.  
Representatives from the airlines, the CAB, the CAA, the Federal Bureau of Investigation and the Post Office 
Department joined military personnel on the canyon’s South Rim.   
 
On July 1 an air force helicopter briefly landed under hazardous conditions near the TWA wreckage.86  High 
winds prevented landing at the United wreckage 87  The rescue team quickly determined that  
no one had survived the disaster.  On July 2, an eleven-person recovery party (including the county coroner, 
CAB, CAA, and airline officials) flew by helicopter  and landed on a small ledge 150 
feet from the TWA crash site.88  They collected bodies in rubber sacks and transported five victims to Grand 
Canyon Airport.  From the airport, a DC-3 flew the bodies to a temporary morgue at the Flagstaff fair grounds.89 
The recovery crew remained in the canyon overnight after high winds made their return too dangerous.90   
 
On July 3, the recovery party retrieved another 21 bags of human remains from the TWA crash site.91  This 
dangerous work concluded body recovery at TWA, but crews continued to collect personal items and plane 
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pieces for the CAB investigation until July 7.92  The remains of only three people were ever identified from the 
TWA site.  The unidentified remains of the 67 other passengers and crew were buried in a mass grave, 
designated the Grand Canyon Memorial Cemetery, at Flagstaff on July 9.93  
 
On July 3, another recovery party also collected two bags of human remains  
below the United impact site.94  At this point few victims from the United flight had been recovered and it was 
unclear whether the impact area atop a sheer cliff face could be reached.95  United Airlines hired a Swiss 
mountain team, sharing expenses with Swissair, to help recover victims.96  Meanwhile a five-man team of 
Colorado Mountain Club mountaineers, also hired by United, began scaling the cliff.  The ascent was extremely 
hazardous according to one team member: “the rock was quite rotten…I sure hope I never see anything like that 
again.”97  By July 4, three victims had been recovered from the base of the cliff, but neither the climbers nor the 
helicopter crews had reached the impact area.  Following another abortive attempt to land near the wreckage, 
officials began to discuss the possibility of cancelling further recovery efforts because of the hazardous flying 
conditions.98  
 
On July 5, after driving hundreds of expansion bolts into the soft rock, the climbing team neared the United 
impact area.  Army helicopter pilots Capt. Walter Spriggs and Chief Warrant Officer Howard Proctor also made 
a treacherous landing, about 150 feet from the wreckage.  Spriggs directed the landing of a second helicopter 
carrying two Colorado mountain climbers.  Five more men arrived the following day.  On July 6, the Swiss 
Mountain team arrived with specialized gear.  By July 10, the recovery crew had removed 43 bags of remains.  
The next day, Park Superintendent John McLaughlin terminated recovery efforts.99  Eventually 29 of the 58 
crash victims were identified and sent to relatives for private burial.  On July 12, the remains of the 29 
unidentified passengers from the United flight were buried in four coffins at the Grand Canyon Cemetery on the 
South Rim.100 
 
Treacherous terrain, high winds, and extreme temperatures created such dangerous flying and working 
conditions that some experts had deemed the recovery operation impossible.101  Superheated air created 60 mph 
winds below the rim, tossing the fragile helicopters perilously close to the canyon walls.102  Temperatures on 
the canyon floor of 120 degrees challenged man and machine and limited helicopter landings to the early 
morning hours when the air was cool enough to provide the rotors with lift.  One of the Colorado Mountaineers 
recalled that: “sometimes we only had a few seconds to unload supplies and load on bodies.”103  The rushing 
Colorado River provided the only possible emergency landing spot once the helicopters descended below the 
rim.  As Captain Spriggs explained to reporters: “If you misjudge the distance [at United] by 10 or 15 feet, you 
would drop maybe 1,000 feet into the canyon.”104  Not a single life or aircraft perished during the 76 flights to 
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and from the crash sites.105  The extraordinary airmanship and daring of the helicopter crews was recognized as 
“without precedent in army history” and resulted in numerous commendations and medals.106   
 
Structural Investigation  
 
The results of the structural investigation led the CAB to conclude that an inflight collision had occurred.  
“Smears” and paint or “paint smudges” from the Constellation L-1049 appeared on the DC-7’s left outer wing 
panel, wing tip assembly, and a buckled aileron.  A section of the DC-7s lower wing skin found in the TWA 
impact area revealed a piece of the L-1049’s headlining used in the cabin.  The L-1049 aft fuselage bore three 
propeller cuts.  One of these cuts contained red and blue paint marks that matched the paint scheme on the 
DC-7’s propeller.107 
 
Wreckage location, combined with physical damage, also provided clues to an inflight collision.  Severe 
damage on the L-1049 main empennage, found 550 yards north of the aircraft’s impact area, revealed that it had 
separated from the aft fuselage in flight after colliding with the DC-7.  Two pieces from the Constellation 
empennage were located far enough from the main empennage to indicate separation prior to ground impact.  
“Heavier pieces of the L-1049 aft fuselage structure and aft interior equipment were found west of the main 
TWA wreckage site.  Light interior materials from the aft fuselage  

 indicating that they were torn or spilled out at a sufficient altitude to drift this distance.”    
 
Based on a thorough analysis of physical damage and the location of aircraft wreckage, the CAB formulated its 
inflight collision sequence:  
 

[I]t appears that first contact involved the center fin leading edge of the L-1049 and the left aileron tip of 
the DC-7.  Instantly thereafter the lower surface of the DC-7 left wing struck the upper aft fuselage of 
the Constellation with disintegrating force.  Without question this force caused complete destruction of 
the aft fuselage and destroyed the structural integrity of the left wing outer panel.  As this occurred the 
aircraft continued to pass laterally, the left fin leading edge of the Constellation and the left wing tip of 
the DC-7 made contact, tearing off pieces of both components.  During this same time the DC-7 No. 1 
propeller inflicted a series of cuts in the area of the aft baggage compartment of the L-1049.  This entire 
sequence took less than one-half second.109  
 

The Flight Investigation 
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As part of its investigation, the CAB also analyzed the flight itself.  Both planes were in uncontrolled airspace, 
where sufficient facilities and the means for such control did not exist.  Here pilots operate under visual flight 
rules, also known as the “see and be seen” principle that depends on the flight crews’ ability to visually provide 
separation between aircraft.  Both planes had also diverted northward over Grand Canyon National Park from 
their proposed flight tracks, a practice allowed in uncontrolled airspace to take advantage of weather factors.110   
 
Limitations faced by air traffic controllers in an insufficient navigation system, which directly impacted the fate 
of the two airliners, came forth during the public hearing CAB held in the Department of Commerce 
Auditorium in Washington, D.C., between August 1 and 4, 1956.  The CAB questioned the Salt Lake controller 
regarding whether traffic advisory information should have been issued to the flights.  The controller knew that 
both aircraft were flying at the same altitude and that both had estimated duplicate arrival times at the Painted 
Desert line of position.  The controller replied that because flights in uncontrolled areas are not required to take 
a specific track, he did not know what track either flight would take to the line of position.  Furthermore, the 
Painted Desert line of position is nearly 175 miles long.  “The estimates from the flights, therefore, did not 
mean they could converge there but merely that both would pass the line eastbound at that time.”  Providing 
advisory information to flights within uncontrolled airspace was not required and also not possible without 
control of flights, more definitive position descriptions, and additional facilities and staff.111   
 
In its analysis, the CAB cited “the probable cause” for the collision “was that the pilots did not see each other in 
time to avoid the collision.”  Why the pilots had not seen each other in time was inconclusive and could be 
attributed to a number of variables that had been explored and summarized by the CAB:      

 
[T]he evidence suggests that it [the midair collision] resulted from any one or a combination of the 
following factors: Intervening clouds reducing time for visual separation, visual limitations due to 
cockpit visibility, and preoccupation with normal cockpit duties, preoccupation with matters unrelated 
to cockpit duties such as attempting to provide the passengers with a more scenic view of the Grand 
Canyon area, physiological limits to human vision reducing the time opportunity to see and avoid the 
other aircraft, or insufficiency of en route air traffic advisory information due to inadequacy of facilities 
and lack of personnel in air traffic control.112 

 
The Aftermath 
 
The Grand Canyon disaster “rocked the aviation world,” as the deadliest in American commercial aviation 
history at the time.113  The two giant airliners’ collision over the emptiness of the Grand Canyon in relatively 
clear weather in broad daylight was especially troublesome.  Aviation experts had been warning of a 
catastrophic mid-air collision over a congested metropolitan area, not the vast expanses of the Southwest.  It 
was, in the words of one CAA official, the “impossible” accident.114  By illustrating the razor thin margin of 
error that existed in the crowed airspaces above major cities, the collision highlighted the airways crisis.115  As 

                     
110 Ibid., 16-17. 
111 Ibid., 10.  Also, this advisory information was only a discretionary duty in the controlled area.  The CAA Director of Air Traffic 
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Report, 11. 
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one commentator stated: “The Arizona accident, tragic as it was, served one good purpose.  It focused the 
attention of the American people on their government and the horse-and-buggy conditions prevailing on our 
airways.”116   
 
The Eisenhower administration was familiar with the problems plaguing the nation’s airways, however, some 
lawmakers were largely unaware of the crisis.  “In Washington, Congressmen who had never taken an interest 
in aviation matters went to the library” and began questioning CAA officials.  Many congressmen, shocked to 
discover how primitive the air traffic control system was, listened in disbelief as CAA officials described how 
aircraft operated under visual flight rules without any ground control.117   
 
In the wake of the disaster, it became obvious that the CAA lacked the resources to implement any meaningful 
change.118  Only two weeks before the Grand Canyon collision, Congress had reduced funding for CAA’s 
five-year modernization plan to install radar for positive control above 24,000 feet.  Just two weeks after the 
crash, CAA officials went before the Senate Appropriations Committee with a supplemental request for $68 
million dollars to immediately purchase and install over one hundred new radar units.  This approval reduced 
CAA’s original timeframe for the plan from five to three years.  Henry Rothschild, director of the Commerce 
Department, admitted to a senator: “we would be less than fair with you if we did not tell you that this crash, 
this recent crash, moved us along at a faster pace, too.”119   
 
Four months after the disaster, funding for aeronautics-related projects skyrocketed.  In 1957, James Pyle, 
director of CAA, asked for and received $810 million for a new airways plan.  Allocations for new airway 
facilities increased from $16 million in 1956 to $125 million in 1958.  CAA employment rose sharply with 
thousands of new hires from 1957 to 1958.  Congressional legislators realized “we had a fantastic catching up 
to do.”120  On December 1, 1957, officials also lowered the control floor for positive control from 21,000 to 
15,000 feet, and announced plans for twelve “superskyways” that would provide for direct, controlled high-
altitude routes for transcontinental commercial flights, decisions no doubt influenced by the 21,000-foot altitude 
of the Grand Canyon collision.  On November 20, 1956, CAA announced that it had awarded a $9 million 
dollar contract for 23 long-range radars, the agency’s largest single purchase of electronic equipment to that 
date.  The new radars were to be used primarily for en route air traffic control purposes.121  
  
The crash also produced a new urgency to break the deadlock over the conflicting civil (VOR) and military 
(TACAN) air navigation systems.  Two months prior to the Grand Canyon collision, one industry expert had 
predicted that this dispute would continue indefinitely.  On August 30, 1956, the Air Coordinating Committee 
approved a study panel’s recommendation that VOR and TACAN be combined.  VORTAC (an acronym used 
to describe a short-range navigation system, using the VOR directional component and the distance component 
of TACAN) would become a key element of the civil-military common system of air navigation and air traffic 
control.122 
 
Although some work had been completed on a Collision Avoidance System (CAS) for aircraft before the 
summer of 1956, the first concerted attempts to produce a viable device came after the Grand Canyon 
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disaster.123  U.S. airlines then began looking for a warning device that could prevent similar collisions.  In 1956, 
the Air Transport Association (ATA), an association of the major U.S. airlines, held a symposium to compare 
their requirements for a CAS with current technology.  ATA also formed a Collision Avoidance Committee that 
later merged with the Federal Aviation Agency’s Collision Prevention Advisory Group.124  A number of 
companies began research and development on collision alarms for aircraft, the most notable being Collins 
Radio Company in Cedar Rapids, Iowa.  United Air Lines and American Airlines began negotiating with famed 
electronic genius Art Collins to equip their fleets with his collision alarm system.  Collins’ system would 
automatically alert the pilot of any aircraft within a two-mile radius, provide the location of the intruder, and 
adjust the plane’s flight path accordingly.125  Clearly, the 1956 Grand Canyon collision spurred the 
development of CAS technology and laid the groundwork for the modern Traffic Alert/Collision Avoidance 
Systems in use today.126 
 
Creation of the Federal Aviation Agency 
 
In February 1957, Edward Curtis, Eisenhower’s special assistant for aviation, unveiled his plan before the 
President’s Advisory Committee on Government Organization.  He outlined how to address the organizational 
and technical deficiencies that had led to the inadequacies of the nation’s aviation facilities system.  He 
proposed forming a temporary independent agency, the Airways Modernization Board, devoted to research and 
development to deal with immediate traffic control needs.  In the long term, he envisioned an independent 
Federal Aviation Agency.  Four days later the plan was sent to Congress and released to the public.127  In 
August 1957, President Eisenhower signed the Airways Modernization Act.  The act established the short-lived 
Airways Modernization Board, starting “a new era of sensible control of the nation’s airspace.”128  On May 21, 
1958, Senator A. S. Mike Monroney of Oklahoma “introduced…a bill to create an independent Federal 
Aviation Agency to provide for the safe and efficient use of national airspace by both civil and military 
operations, and to provide for the regulation and promotion of civil aviation in such a manner as best would 
foster its development and safety.”129 
 
The 1956 Grand Canyon aviation accident was not the only air disaster to spur the government into action.  
Two midair collisions between civilian and military aircraft in the spring of 1958, “dramatically pushed these 
plans along,” particularly demonstrating “the need for unified control of civil and military flights.”130  One 
collision near Las Vegas, Nevada, between an air force jet fighter and a United DC-7, killed all forty-seven 
onboard the airliner, and the second collision over Brunswick, Maryland, between a T-33 trainer and a Capital 
Airlines, killed two military personnel and all eleven passengers onboard the airliner.  In President 
Eisenhower’s special message to Congress on June 13, 1958, he recommended the establishment of a new 
federal aviation agency: “it had been my intention to submit recommendations for a [F]ederal Aviation Agency 
to the Congress early in the next session.  The recent Maryland collision has made it apparent, however, that the 
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in collision avoidance.  U.S. Congress, Committee on Science and Technology, Aircraft Collision Avoidance (Washington, DC: U.S. 
Government Printing Office, 1979), 4.   
125 “CORPORATIONS: Genius at Work,” Time, 24 September 1956, http://www.time.com/time/magazine/article/  
0,9171,867144,00.html (accessed February 25, 2011); Mary H. Cadwalader, “Air Mystery is Solved,” Life, April 1957: 164. 
126 Rob Lee, “TCAS: How it Works,” Flight Safety Australia 8 (July-August 2004), 25; U.S. Congress, Safer Skies With TCAS, 3. 
127 Rochester, Takeoff at Mid-Century, 193-94. 
128 Davies, Airlines of the United States, 356. 
129 Rochester, Takeoff at Mid-Century, 194.  
130 Ibid., 204 
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need for action is so urgent that the consolidation [of aviation facilities and air traffic management functions] 
should be undertaken now.”131 The imminent arrival of commercial jets also played a central role in these 
decisions.  However, the 1956 collision clearly demonstrated that visual flight rules were obsolete in an era of 
piston aircraft.  After the Grand Canyon disaster, “the thought of a fleet of jetliners flying under visual flight 
rules was suddenly a thing of horror.”132  Thus the crash provided a sense of urgency and a measure of how far 
air traffic control lagged behind aircraft technology.  
 

                     
131 “Dwight D. Eisenhower: Special Message to the Congress.”  
132 Heppenheimer, Turbulent Skies, 179. 
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Conclusion   
 
The sense of urgency and public demand the 1956 Grand Canyon aviation disaster created were fundamental to 
the passage of the Airways Modernization Act in 1957 and the creation of the temporary Airways 
Modernization Board, which one historian extolled as “a new era of sensible control of the nation’s 
airspace.”133 Federal funds for aviation facilities, which had lagged before the crash, significantly increased 
afterwards.  In addition, civil and military interests resolved their dispute over a common airplane navigation 
system.  This crash, along with the 1958 midair collisions, advanced the passage of the Federal Aviation Act in 
1958, which created the Federal Aviation Agency.  Reflecting on its rapid passage, Elwood Quesada, the 
agency’s first administrator, stated, “undoubtedly, the best troubleshooter we had was public demand for 
change.”  The creation of the Federal Aviation Agency marked a significant turning point in the “campaign for 
a rational, efficient system of aviation planning and policymaking.”134  
 
Before the Grand Canyon collision, people in government had been working for months on improving the 
airways program.  Thus, the accident was not a catalyst, but more an elucidator, one that dramatically hastened 
plans already in motion.  “Surely the accident, occurring at a climactic point in the airways crisis,” states 
historian Stuart I. Rochester, “had a momentous impact.  It focused public attention on the air issue, stirred 
Congress from its ostrichism, and jolted even those insiders who were already cognizant of the collision 
hazard.”  Stuart concludes, “If it was not the pivotal event in the campaign for sounder civil air regulation, it 
was, undeniably, an important watershed."135  
 

                     
133 Davies, Airlines of the United States, 356. 
134 Rochester, Takeoff at Mid-Century, 215, 219.     
135 Ibid., 125-26, 147. 
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Section 304 
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(a) The head of a Federal agency or other public official receiving grant assistance pursuant to this Act, after 
consultation with the Secretary, shall withhold from disclosure to the public, information about the location, 
character, or ownership of a historic resource if the Secretary and the agency determine that disclosure may – 
(1) cause a significant invasion of privacy; 
(2) risk harm to the historic resources; or 
(3) impede the use of a traditional religious site by practitioners. 
 
[16 U.S.C. 470w-3(b) – Access Determination] 
(b) When the head of a Federal agency or other public official has determined that information should be 
withheld from the public pursuant to subsection (a) of this section, the Secretary, in consultation with such 
Federal agency head or official, shall determine who may have access to the information for the purpose of 
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