


STRAIGHT AND LEVEL 


For many of us September is a month of seasonal 
transition. Schools begin their fall terms fo r those 
families with children. Oshkosh is still an exciting 
memory, and in the northern climates the leaves on 
trees have begun to turn into the fall shades of splen
dor and we begin looking toward winter. Beginning 
this year a new innovation will brighten the fa ll sea
son and extend the summer activities through Sep
tember. This is the EAA NATIONAL CONVENTION, Tul
lahoma , Tennessee, September 26 through 30, 1979. 

During discussions with many EAA and Division 
members at various fly-ins , Oshkosh has been omit
ted from their fly-in schedules for various reasons. 
S<?me stated they cou ld not take enough time off to 
travel to and from Oshkosh and have time to enjoy 
the fly-in functions. Others stated that distances to 
travel were prohibitive. Each of us can present valid 
excuses and the individual decisions of our mem
bers are as varied as the catches of the avid fisher
man. Be that as it may, the major fly-ins in California 
are basically attended by the west coast enthusiasts. 
In the south, the EAA Sun ' N Fun Fly-In at Lakeland, 
Florida fills the needs of those wanting the warmth 
of Florida during the winter months . We have needed 
regional fly-ins and the signs now point toward a defi
nite trend in that direction. 

The EAA National Convention in Tullahoma will 
fill the needs of those who want a successful half
week fly-in. I was elated when the preliminary news 
broke stating that an EAA Convention was to be held 
in Tullahoma . Being an active member of both the 
Staggerwing Museum Foundation and the Stagger
wing Club I have had the privilege of attending sev
eral Staggerwing Conventions at Tullahoma . This in
sight of the physical layout cannot help but make you 
want to become a part of the National Convention. 

By Brad Thorn as 

There will be no area that is not within easy walk
ing distance of the fu nctions. Separate areas have been 
established for special interest groups that will at
tend. Our antiques and classics will be parked in a 
beautiful grassed area surrounded by shade trees and 
adjacent to a Headquarters for our Division. The war
birds will be parked on firm surfaces; the ultralights 
are being placed in an area convenient for them to fly 
from; custom homebuilt aircraft as well as lAC planes 
will have their own specific parking areas of equiva
lent convenience. -

Campi ng will be easily accessible to other areas of 
interest and is being placed in a comfortable posi
tion. Those arriving with plans to camp with their air
craft are also being accommodated in a pleasant way. 
Hot and cold running water will be ready fo r use in 
the bath house that is centrally located within the 
camping area. 

The initial plans for the Tullahoma Convention 
were announced at a meeting called by John Parish, 
a Trustee of the EAA Air Museum Foundation . On 
January 14, 1979, this meeting was attended by the 
Mayor of Tullahoma, members of the Industrial Com
mission, the Airport Commission, the Tennessee Aero
nautics Commission, and the Chamber of Commerce. 
Joining this group were members of thirteen EAA 
Chapters and three International Aerobatic Club Chap
ters who eagerly pledged their support and volun
teered for more convention chairmanships than were 
available. EAA President Paul Poberezny, stranded in 
Chicago by a severe blizzard spoke to the group from 
his hotel room. John Parish had set up phone speakers 
in Tullahoma to allow President Paul to address the 
group on the purpose and mechanics of this new · 
National Fly-In. Since that initial planning meeting 
progress has moved in amazing steps to prepare for 

the Convention. 
grassed for the various parking and taxi-way areas. 
Bridges have been built over beautifu l brooks, while 
roads and entranceways have been built and/or im
proved. Tons of rocks have been removed from new 
taxi-ways and parking areas. By whom? Most weekends 
have been filled with chapter volunteers that attended 
the initial meeting in January. A work party from EAA 
Headquarters volunteered their services on weekends. 
Without their help and expertise the Convention site 
could not possibly have been ready for its scheduled 
opening. 

A personal touch is prevalent in Tullahoma. We 
want you to enjoy a fly-in as never before. Many chap
ter members have never had the opportunity to meet, 
talk or mingle with your EAA Headquarters staff and 
probably have not met your Division Officers, Direc
tors and Advisors. We will all be in Tullahoma and 
look forward to meeting and discussing EAA with you . 

Forums have been scheduled within the identical 
parameters of the EAA International Convention at 
Oshkosh. Commercial exhibit areas have been es
tablished and will be filled to serve your needs. Nash
ville, Tennessee, the home of country music, is a short 
distance from Tu lIah oma, and tour visits of i nterest
ing Tennessee manufacturing and processing busi
nesses will be available. 

Motels and lodging facilities are available for those 
who plan to attend the Convention and will not be 
ca mping . All are available and within a short distance 
of the Convention site. Transportation has been ar
ranged to and from the Convention and the travel 
time element will be less than during the International 
Convention at Oshkosh . 

THIS EAA NATIONAL CONVENTION WILL BE OUT
STANDING! 

We'll see you all in Tullahoma! 
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Th e most fam ous ga te in aviation. Th ose PT lines are distin ctive at any angle. 

Is th at any way to trea t a prop ? Another shining PT-22 prepares for take-off. 
Anoth er day gets off in th e Aircraft Campground. Scene from one of the many gatherings in the Antique/Classic Forums Tent. 



Cessna 195 prepares tor touchdown while a BT 13 gets ready for take-off. The Antique/Classic campgrounds as seen from a helicopter. 

One of the numerous rare aircraft to visit Oshkosh this summer, a FOCKE-WULF 44J in 

Swedish markings. AI Kelch's Travel Air 12 Q passes over the Stinson A Tri Motor. 
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by Larry McCarthy 

2704 South Arthur Avenue 

Loveland, Colorado 80537 


In the late twenties and early thirties it was cus
tomary practice to have an Auto Show in mid-summer 
on the lawn at Denver's "Civic Center" park area at 
Colfax and Broadway, West of the State Capitol, for 
local auto agencies to display new models. One dis
play that especially impressed this writer, as a 10 to 
11 year old boy, in '26, or '27, was an Eaglerock bi
plane with silver wings and blue fuselage , with an OX-5 
engine neatly faired in , that seemed to lend a dis
tinctive grace and beauty. It looked like a bird poised 
for flight. 

An article about the business success of Eagle
rock planes appeared in the August 1926 issue of the 
" Denver Commerce" magazine published by the 
Chamber of Commerce , that described the Eagle
rock plane, powered by a 90 hp Curtiss OX-5 engine, 
at a cost of $2,475. It has a range of 425 miles, crui sing 
at 85 mph . 

A safety feature was claimed that due to a flat 
glide angle, if an engine quit at an altitude of 2,000 
feet above terrain, the pilot had 50 square miles of 
area in which he could choose a landing site. 

Aircraft manufacturing was not the primary venture 
of brothers J. Don and Don M. Alexander . They 
were orphaned at an early age, and went to live with 
their grandparents at Keokuck, Iowa, where their 
grandfather had a shoe store. The town was named 
after the Indian Chief Keokuck. At the age of 16, Julian 
Don, (ALWAYS, J. Don) apprenticed himself to a 
photographer who had a shop across the street from 
his grandfather's shoe store. One warm Sunday night 
in June 1901 with the help of his eight year old brother, 
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Alexander Primary Glider. 
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Alexander "Sedan " protolype, Wrighl }-5 Powered, les l 
flown December 70, 7927. 

Don Miller Alexander (ALWAYS Don M.l climbed to 
the roof of the photographer's shop, and using an 
old kerosene burning French Stereoptican, they pro
jected hand colored slides showing "Views of the Holy 
Land" , followed by hand-drawn advertisements for 
grandfather's shoe store. For the rest of the summer 
the Alexander brothers put on a nightly show, that 
became popular with home-town residents, and in
cluded advertising for other businessmen at $4.00 
each per week . . 

The Alexander brothers' other grandfather was 
Vice-President of Missouri-Pacific Railroad , at Kansas 
City . He invented refrigerated box-cars for transpor
tation of fruit, etc. instead of " iced" box-cars . 

Shortly after the death of their grandfather at 
Keokuck, Iowa , J. Don was married, and moved with 
his bride to Spokane, Washington, where he had a job 
as an electrical installer for the Washington Power 
& Light Company. Don M. remained with his grand
mother in Keokuck, Iowa , then about 1910, went out 
to join his brother 's household in Spokane, where th ey 
decided to rai se chickens to supplement income. 
About that time J. Don invented an electric chi ck 
incubator, and a duplicating machine . The Alexco 

duplicator was still being marketed in 1925 by Alex
ander Industries . As work at the Power & Light Com
pany slowed, J. Don started an electrical equipment 
store in downtown Spokane. Family finances flour
ished enough by then that J. Don could send his 
brother to the Colorado School of Mines , at Golden, 
Colorado. 

J. Don found time to serve as a Paramount camera 
man. Then, recalling their earlier success as adver
tisers, he set out to develop motion picture advertis
ing "commercials" in the basement of his electric shop, 
about 1919. Soon screen advertising "caught on" 
so J. Don sent for Don M. to return to help produce 
Alexander Films. Don M. continued his education at 
the University of Washington, graduating with an 
Engineering Degree , and was chosen a Rhodes 
Scholar. 

By 1923, they decided that they needed a more 
central location , to save on shipping costs, and time, 
so they moved to Englewood, C;olorado .. 

"Eag/erock Combo-wing", OX-5 Powered - NOle inter
- plane struls ca nted in al lop. 
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"Eag/~;ock Long-wing", OX-5 Powered - Note original 
"Trestle-type" cabane struts. 

Soon the demand for Alexander movie film adver
tisements became so great that j. Don perceived the 
potential advantage of air shipment, with salesmen's 
transportation time a factor. He sent letters to lead
ing aircraft manufacturers asking for prices on a lot of 
50 planes, but not one of them considered his request 
seriously, At that time the most anyone ever ordered 
was two planes, so his request was thought to be the 
work of a prankster. Then he sent one of his more 
intrepid "associates" (he called all employees asso
ciates, and treated them with extra consideration, 
including providing them with insurance after six 
months on the job), Justin A. Mclnaney to the Nicholas
Beazley Aircraft Company at Marshall, Missouri, to 
learn to fly from instructor-pilot Ben O. Howard, 
and take delivery on a "Swallow" airplane. 

justin Mclnaney persuaded "Benny" Howard to 
go to Colorado with him, and become an "associate". 
During the landing at the old original Lowry Field, 
(West of Stapleton at approximately 32nd Avenue & 
Holly Street) the Swallow, which was not well adapted 
to high altitude take-off and landings, was slightly 
cracked or bent. j. Don Alexander was so disgusted 
with the "State of the Art" of the aircraft industry 
of that era, that he decided to build his own airplanes. 

He started with repair-modification of the "Swal
low", and designated it with "Constructor's number" 
CN-101. 

Even before Justin Mclnaney went to Marshall, 
Missouri, negotiations had begun with A. K. Longren 
of Topeka, Kansas, for his plane eqiupment and four 
planes that were originally built for the U. S. Navy, 
so fou r flyable Longrens were delivered as part of 
the deal. They were perhaps the first to use fiber
resin molded shapes for the fuselage. CN-102 through 
105 were assigned to the four Longrens. A. K. Longren 
was an aeronautical genius, who later devised an 
aluminum stretch-forming process to form compound 
curves, and subsequently was associated with Don 
Luscombe. "Alexander Industries", was reorganized 
with 2 divisions, with their plant at 3385 South Broad
way, Englewood, Colorado, (subsequently 3 divisions) . 

Dan Noonan was assigned as engineer to design 
the first plane Alexanders actually built, CN-106, 
which involved many compromises, to utilize Longren 
parts already on hand (which were sized in metric 
system), and to incorporate some of j. Don's ideas, 
such as two cockpits capable of holding 2 people in 
each. CN-106 was a big, heavy plane, powered by 
an OX-5. It was painted black on the fuselage, with 
silver wings. Associates of the company participated 
in a contest to choose a name. Because they had 
nursed an Eagle that flew against an electric trolley 

0-2 "Fly-about" Powered by Szekely SR-3 engine - rated 
at 40 hp on Alexander dynamometer, 45 hp by engine 
manufacturer. 
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wire, in a vain effort to save it, the winning name 
was " Eagl erock" . 

Bill McMahon was an auto mechanic and elec
trician , who started as a " Cadet " with Alexand er 
Aircraft Company to break into aviation and learn 
to fly. He received an hour of flight training for each 
week 's work , during his six-week probationary period . 
H e had natural aptitude, and becam e the company's 
w elder. 

Jimmy Donahu e was chi ef rigger and a natural 
pilot who had soloed with only 1 hour and 40 minutes 
of flying time under Joe Hammer's tutelage . 

Joe Hammer was also one of Justin Mclnaney's 
instructor-pilots at Marshall , Missouri . He was a U. S. 
Army Air Service pilot during World War I. He came 
out of Marshall, Missouri to test fly CN-106. 

The night of the 18th of September, 1925, CN-106 
was towed, fully assembled, down Broadway to an 
Airfield that was then along Hampden Avenue. 

Joe Hammer arrived at the Airfield early on the 
morning of the 19th fired up the OX-5, checked it out ; 
then took-off, with much difficulty. It just barely got 
off , and with much luck and skill, he managed to bring 
it back. Among other problems , the engine was over
heating. After it had cooled, while he had a cup of 
coffee, he tried a second flight, with the same result. 

J. Don 's initial reaction wasn't recorded, but he 
was very dejected . AI Mooney, age 19, was among the 
crowd watching the tes t flights. He was a high school 
graduate with no formal aeronautical training . He 
approached the dejected J. Don and offered to re
design the Eaglerock, saying that he thought he could 
make it fly. " But w e will need to make a lot of changes." 
So at $65 per week the teen-ager beca me a chief 
engineer . So he set out to design CN-107, which first 
flew in Janu ary, 1926, without much fan-fare , but it 
did fly magnificently. 

It is a tribute to th e design genius of AI W. Mooney, 
that of more than 900 Eaglerock biplanes produced 
between 1926 and 1931, very little change was needed. 
Benny Howard suggested a change to add. a center 
wing section and modify cabane struts in 1927, and 
AI Mooney designed a split-axle landing gear to min
imize th e tendency to trip when landing in tall 
grass . 

The plan es had a distinctive logo artistcally painted 
on the tail , showing an Eagle about to land on a rock 
protruding above clouds. Some visualized the rock 
as the top of Pike's Pea k, even though the design 
o riginated before the move to Colorado Springs. 

Prior to July of 1927, aircraft did not even require 
registration numbers, so Eaglerocks w ere identified 
in Federal records only as " Iongwing" , " combo-wing", 

or "short-wing". In mid 1928, the D epartm ent of 
Commerce es tablish ed CAA (Civil Aeronauti cs Ad
ministrati o n), now FAA and th e requirement for an 
Approved Type Certificate (ATC) , so Eaglerock bi
planes w ere designed Model "A" ser,ies, with th e first 
ATC #57 ass igned in August 1928 to: 

A-1 Wright J-5 "Whirlwind" (220 hp) (engin e mount 
6" long) . ATC #57 . 

A-2 Curtiss OX-5 (90 hp), o r OXX-6 (100 hp) ATC 
#58. 

A-3 Hisso "A" (150 hp) Hi spano;Suiza, ATC #59. 
A-4 Hi sso " E" (180 hp) (Hi sso .engines were built 

under license . by Wright - they had an ellipti ca l or 
h ea rt-shap ed au tomobile typ e radia tor forwa rd of 
the cylinder banks .) 

A-5 M enasco-Sa lmson (260 hp) (only 3 built 
engine had bad habit of blowing cylinder heads 
very unpopular). 

A-7 Ryan-Siemans (125 hp) (German Siemans & 
Halske radial marketed by Ryan in th e U. S. - only 
1 built, Category 2 certificate issue) . 

A-11 Warner " Scarab" (110 hp) (only 1 built), No 
ATC. 

A-12 Wi sconsin "Comet" (130 hp - as rated by 
Eag lerock on their dynamometer, most were rated at 
150 hp by engi ne manufacturer) . 

A-13 Curtiss " Challenger" (170 hp) (twin-row radial, 
3 cy linders each row - several built with this engine). 
ATC #141. 

A-14 Wright J6-5 (165 hp) (Category 2 approval only). 
A-15 Kinn er K-5 (100 hp) (5 foot engine mount to 

balance lightweight engine - ca lled the 'Ant-eater"). 
ATC #190. 

Where th ere are gaps in "A" ser ies numbering 
seq uence are' where experini enta l engines were tried, 
but often rejected; s.u ch as: .' .. ' 

Axelson , - Floco (Variously described as rated at 
125 or 150 horsepower was subject to appr.oval of 
Department of Commerce - it was not approved). 

Hellet (Another radial - very little information). 
Curtiss C-6 (150 hp) (a unique engine installed 

in a special plane built for Reggie Sinclair, incor
p o rated a "rac,ing" wing with the center section). 
In 1928 , it was entered in air ra ces at "Mine~ Field " , 
(now Los Angeles International Airport) and placed 

Prototype of the " Bulle/" which was first flown on th e 12th 
of January 1929, 



second, behind Walter Beech's " Racing Special". 
During the return trip to Colorado, a fire occurred 
around the engine, due to use of gaskets of aluminum 
exhaust manifolds that were intended to be ground 
fit to cylinder head to serve as a "heat sink". Benny 
Howard called to Reggie to hand him the extinguisher, 
and "Iand this darn thing! " He put the fire out and 
they proceeded on to Colorado Springs, where an
other fire developed when they throttled back to 
land, so again he jumped out and smothered it. Aft 
of the fire-wall all Eaglerock biplanes were basically 
the same. 

Some OX-5 powered Eaglerocks had their engines 
"Millerized", ·that is Miller overhead cam heads were 
installed, Bosch magnetos instead of Dixie mags. 
This configuration produced 110 horsepower at 
1400 rpm (some at 1600 with the Jacuzzi " tooth-pi ck" 
raci ng prop) . 

For $50 to $100 more than for the basic OX-5 , cus
tomers could get an OXX-6 producing 100 horsepower . 

The f.uselage was a sturdy Pratt truss of welded 
1020 steel tubing in the earliest ones , and 4130 chrom
moly steel in later ones. It was 2 feet wide at the wing 
spar attach points at lower longerons, and wider at 
the upper longerons. 

Wings were of a Clark "Y" airfoil with a chord .of 
60 inches . Upper and lower wing panels were inter
changeable on the same side (18 inches each panel), 
for the " long-wing" with overall lower wing span 38 ' 
and 36' upper wing span. This made for good per
formance at high altitude, w i th the longer lower wing 
span adding to the ground cushion effect upon land
ing. Inter-wing struts were canted inboard at the top, 
which was' a distinguishing feature , different than most 
other planes. The reason for it being interchange
ability. 

For economical operation at lower altitudes , a 
"combo-wing" was made with lower wing panels 3 feet 
shorter, so the overall lower wing span was 32 feet 
with upper wing span remaining at 36 feet. 

For racing a " short-wing" version was built, having 
an overall 32 foot span both upper and lower wings. 

All were spruce with ribs 12 inches apart, and in
termediate false ribs. The entire assembly was dipped 
in Lionoi, a preservative, before covering. 

The main fuel tank in the fuselage held 39 gallons. 
later models having the " Benny Howard" center 
panel in the upper wing had a 31 gallon tank in it, for 
70 gallons total. 

On June 27, 1927, three fliers were killed at Win
ner , South Dakota, when the left upper wing for
ward spar attachment to a trestle-like cabane strut 

arrangement failed. On ferry flights Benny Howard 
heard about the weakness at that point, so he sug
gested a modified center wing section , mounted on 
conventional spread cabane struts. This center wing 
section could also accomodate an extra 'gas tank . 
Benny Howard subsequently quit the company, be
cause he felt they were not making the change fast 
enough , due to lag time in building a jig and tooling. 

Planes powered by the J-5's were most popular. 
Ted Haueter peeled the wings off one near leadville, 
Colorado, when the engine quit and he landed in 
between two trees. 

One only high wing monoplane transport , called 
the Alexander Sedan, was designed by George DeBell 
to carry seven passengers, plus a pilot. 

When it was test flown on December 10, 1927, 
its performance with a J-5 was sluggish. It was the 
first Alexander plane to use 4130 chrome-moly tubing. 
It was subsequently sold for $150 to become a hot-

Th e Kinn er K-5 Po wered " Bullet" as test fl own at O klahoma 
City with landing gea r bolted in down p os ition and "Spats" 
(airing installed on struts. 

dog stand. The fuselage was red and wings were 
pea green. 

Most Eaglerock planes had the fus elage blue, some 
red; wings and elevators always silver . One, the " Man
darin " , was painted to resemble a Chinese dragon for 
Sid Grauman. 

At 11 :30 a.m. on Friday the 20th of April , 1928, an 
explosion and fire occurred at th e Alexander Film 
& Aircraft Company plant in the 3300 block of South 
Broadway, Englewood , Colorado, that resulted in 11 
deaths and 20 injuries . According to the report of 
one witness, the explosion was caused by a short
circuit in a fan motor that caused a spark to drop into 
an open pan of silver nitrate dope. Double doors 
opened inward into the building , so the force of the 
explosion blew the doors shut , then debris fell against 
them. The steel windows had small panes of glass , 
and the ventilator part of the window did not permit 
easy egress , so many victims were trapped . On the 
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A-IS Kinner K-S Powred - Nicknamed th e " Ant-eater", 
becaus e engine set far forward to balan ce . (Note th e 
" Benny Howard" center wing panel in upper wing and 
spread cabane struts .) 

Monday prior to the explosion, during a weekly em
ployee group meeting Ella Taylor , age 19, one of those 
burned to death, had asked for another emergency 
egress door. 

Carl Mosely was working in the basement of the 
building when the explosion occurred. He ran out, 
then pushed open the door where the fire was , went 
into the fire and carried out two victims, then col
lapsed while attempting to go in for a third. He died 
shortly after arrival at the hospital. His brother Seth 
was seriously burned, but recovered . Ross Owen Scott 
thanked another fellow for spraying water on him, 
saying "God that water felt good", just before he 
died. 

Don M. Alexander, Vice President of the company 
was already enroute, flying from Colorado Springs to 
Englewood, when the explosion occurred. Construc
tion was already in progress on the new plant in 
Colorado Springs. 

During a 5 hour inquest meeting on Monday, 
April 23,1928 , District Attorney Joel E. Stone delivered 
an ultimatum to the Alexander brothers , that he would 
begin injunction proceedings at once unless they 
stopped operations at Englewood, (this because of 
an attempt to set up a large circus tent in which to 
temporarily continue operations.) 

As a result the Alexanders hired every available 
truck in the area, and at 2:00 a.m. the 24th of April, 
started moving every item of equipment to Colorado 
Springs. Within 24 hours they resumed operation of 
the film service, and completed the entire move by 
the end of the -week. They used movie klieg lights to 
work at night on construction of the unfinished build
ings. 

Much of this information is from micro-film news
paper accounts in the Denver Post, and Rocky Moun
tain News at the Denver Public Library. It's also from 
the first draft of a book that Col. John A. DeVries 

(Ret.) has very tediously compiled, that will soon 
be published, and from Jack A. D'Andrea, who is 
still an Artist Associate of the Alexander Film Com
pany at Colorado Springs. He started there in 1928, 
at the same time that Helen Mary Everett started 
work sewing fabric on wings as a "cadet". She be
came an. aeroplane pilot, and starred in Alexander 
Film Company movies such as the " Girl of the Golden 
West". She and Jack D'Andrea were subsequently 
married. Jack D'Andrea designed several clever logos, 
and did much of the art work. 

An outstanding film the company did, was to fly 
a mock-up of a Chevrolet by helicopter to the top 
of a pinnacle in Monument Valley, near Moab, Utah, 
then film a spectacular picture of a pretty girl waving 
in the breeze, while standing on the narrow rock be
side the car, several hundred feet above the Valley 
floor. 

At one time 2,700 advertisers were using Alex
ander films . 

After the move to Colorado Springs, production 
of the biplanes increased, with demand so gr~at that 
some prospective purchasers would pay extra to 
expedite delivery. By that time many of the planes 
were powered by Wright J-5 's or Kinner K-5 radial 
engines. The company was also producing a small 
plane called a Fly-About, and a glider. AI W. Mooney 
(one of the industry's more practical design en
gineers) designed most of the Eaglerock planes . He 
subsequently manufactured his own planes of a very 
popular low wing monoplane design. 

Nineteen Fly-Abouts were built , and approximately 
300 gliders , more than 900 " AU series biplanes were 
built. 

Imaginative J. Don Alexander established another 
goal for himself in aviation - to build a plan that 
would deliver one mile per hour speed for each horse
power delivered by the engine. With this objective 
in mind, AI Mooney designed a new concept for that 
era , a four-place low wing monoplane with retractable 
landing gear , which was powered by a 100 hp Kinner 
K-5 engine , would cruise, amazingly, at better than 
100 mph. 

Thus the fabulous Alexander "Bullet" was born. 
The first prototype was begun in September, 1928. 
Production type jigs were set up in January, 1929. 

First flight of X6390, the first Bullet, was on the 
12th of January, 1929, with Ted Haueter at the controls. 
Reports indicate that it was off the ground at 75 feet , 
and climbed through 1000 feet in a quarter of a mile! 
There seems to be some confusion as to wheth er the 
first flight was using an Anzani rated at 110 hp or the 
Kinner that was subsequently in'stalled , because the 
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Anzani was considered unreliabl e. Anyway Ted 
Haueter reported that it flew like a dream! 

On the 22nd of February Lee Bruss e, Proctor 
Nichols , and a Kinner engineer, took off with a dis
posable load of 750 pounds to fly over the summit 
of Pike's Peak (14,110 feet). At an altitude of 16,500 
feet they had fuel pump problems , so Brusse glided 
the plane ba ck to the airport (15 miles) for a good 
dead-stick landing . 

On another flight Brusse dived the Bullet to a speed 
of 180 mph wh en side window panels and some fabri c 
peeled off. J. Don, impressed by his airmanship asked 
him to fly certification tests. Legend has it that Brusse 
refused because he suspected a tend ency for spin 
problems (remember that he flew it fully loaded) , 
and becaus e of his 6 foot 4 inch frame , he felt that 
the escape hatch was too small for him to get out in 
a hurry. 

Meanwhil e number 2 Bullet , (NR8227, Kinner K-5 
powered) , and number 3 (NR8228 Wright J6-5 powered) 
were built for formal introduction to th e public at 
the Detroit All-American Aviation Show, on April 
21, 1929. 

J. Don Alexander returned to Colorado Springs 
with orders for 86 of them in his pocket! It was a 
ca ntilever low wing monoplane, with retractable 
gear, capable of transporting four persons and a dog , 
(to quote Al exa nder advertising), at speeds of 150 
miles per hour, with J5-6 power . 

The first three Bull ets were built to house the land
ing gear swing inboard to retract, while on subsequent 
ones it swung aft, with about half of the wheel ex
posed. 

Whil e still in experim ental sta tus , Edith Foltz flew 
,Bullet number 4, with the Kinn er engin e, in the first 
National Women's Air D erby in 1929, from Santa 
Monica to Cleveland, placing seco nd . (See Jun e, 1978 
Th e Vintage Airplane, Page 14.) 

Errett Williams won $15,000 in priz e money flying 
Bullet number 5, powered by a Wright J6-5 (165 hpj 
with which he defeated every rival with up to 225 horse
power. He won first place , flying from Philadelphia 
to Cleveland, at the Nati onal Air Races; first in th e 
50 mile closed cours e race for planes with 225 hp o r 
less, and first in the 50 mil e Aviation Town and Country 
Club speed ra ce in which it defeated planes of 300 
ho rsepower. Other victories were scored at th e Inter
national Air Ci rcu s, Kansas City; Tulsa Air Meet; 
D enver Air M ee t ; N ebraska Air Tour; Omaha Air 
M eet; Atlanta Air M eet; and Miami Air Meet. 

By using clean lin es, aerodynami c efficiency was 
achieved, which improved speed and economy, yet 
retained a low landing speed. To achieve all thi s at 

altitudes required in Colorado is a tribute to good 
design. 

When th e Alexand er Eagerock Company started 
certification tests , they found all kinds of problems. 
There are several different versions or interpretations 
of the circumstances. According to th e version found 
by Ed Mack Miller, when he wrote th e story entitled 
"Colorado's Pioneer Planes" in the Denver Post Em
pire section, January 29, 1956, the theory seemed to 
be that the plane was truly spin-proof, and had to be 
loaded tail heavy in order to induce a spin, which 
forced i t into a flat spin. According to information 
uncovered by Col. DeVries during his research , the 
problem seemed to be due to mislocated c/g and a 
short tail. 

Since th e planes Edith Foltz , and Errett Williams 
flew with such success, were never fully loaded , and 
with only th e pilot aboard, the c/g was well forward 
and they didn't encounter any problems, Kinner Test 
Pilot Lee Brusse must have felt a tendency for a flat 
spin, when he flew it with three persons and a 750 
pound load. 

Anyway the Department of Commerce requirement 
of certification was that it be able to recover from a 
six turn spin, while fully loaded. 

Errett Williams (who was the Eaglerock distributor 
for South Carolina), flew th e first spin tes t, in Bull et 
X741H, on th e 16th of September, 1929. It was loaded 
with boxes of sand, and spun 5 turn s successfully, 
then went flat. Headlines in pap ers of the time indicated 
shifting sand was th e problem. Half way through 35 
turns he climbed out in preparation to bail-out, then 
he noticed that the spin was turning so slowly, and so 
flat, that the altimeter sh owed a loss of on ly 50 f eet 
per turn. He was tempted to ride it down, but th en 
went off the wing to the inside of the turn , parachuted 
safe ly, landing with only slight bruises. Th e plane 
settl ed down with very littl e damage. 

Alexander Aircraft Company hir ed a man , suppos ed 
to be an expert, Dr. Max M. Munk , from Goettingen, 
Germany, in July , 1929, to study th e problem, be
cause h e had developed th e " M-series " airfoils, but 
hi s influence on the Bullett was consid ered neg ligibl e. 
Hi s suggestion was to mount the wing on a jack-screw 
so it could be shifted fore and aft, but the idea was 
rejected. However, th e second and subsequent spin 
test plan es had lead weights mounted on a track , so 
th e weight could be shifted. The changes which were 
mad e fin all y go t the plane to spin - but th e sp in was 
flat, and practica lly impossible to break . 

Bill Sylvester, from Belle Fourche, South Dakota, 
volunteered to test numb er 2. A large number of 
people saw him go into a flat spin hi gh and try all th e 

usual tri cks to recover , th en start to climb out thru 
the hatch, but then he sat down again. Some think 
that was because he just th en remembered the move
able weight , and went back to try it , but it was too 
late and too low. He died in the crash. When he took 
off, the weight was all the way forward , but when the 
crashed plan e was examined, the w eight was found 
5 inches aft. The only other difference between number 
1 and number 2 test plan es, was that number 2 was 
reported to hav e a lifting stabilizer. 

James Shelly Charles, was the third pilot to spin 
test the Bullet No. X747H, which again made five 
normal turns, then went flat , on the 7th of October, 
1929. He climbed out the hatch, after a valiant ef
fort to recover from the spin, was catapulted 500 
feet away from the plane , landing safely, with only 
a bruised and sprained ankle. . 

The lead shot was still in the box es of Charles' 
plane , but he felt that it wouldn't have helped to 
release it. His plane had the fuselage extended a bit, 
to get the stabilizer out of the wing wash . He later 
became one of Eastern Airlines' top pilots. 

Pat Love , age 35, whose specialty was spin testing 
planes and who was Superintendant' of Engineering, 
of the Davis Aircraft Company, of Richmond , Indiana, 
came ou t to fly test nu mber 4 , for $1 ,000. He didn't 
get out in tim e. Jimmy Donahue recalls that Love was 
not going to wear a parachute until Ludwig Muther 
insisted that he wear it , or he wouldn 't be permitted 
to fly. That flight was on November 5, 1929. 

All previous plan es had a Clark Y-18 airfoil, but 
for test number 4, Ludwig Muther had chosen to use 
a Goettingen 387 airfoil. The plane was probably 
nu mber X761 H. Pat Love entered th e spi n from an 
inverted position, and fought it from 6,000 feet down 
to 1,000 feet with only a sl ight reaction by the plane. 
He was seen standing in the hatch upon impact. His 
body was thrown clear of th e wreckage. 

AI Moo ney lef t Al exa nder Aircraft Company to 
start his own company soon after th e first flight of 
X6390, so Ludwig Muth er , who had been an assistant 
to Professor Junkers in Germany, and associated with 
th e Fokk er Company in H o ll and, was th en appointed 
Chi ef Engineer. Now Pr octor Nichol s took over as 
Chief Engineer. 

Re-des ign started th e sa me night after Pat Love's 
cras h , to slightly modify the Goettingen 387 airfoil , 
leng th en the fuselage a bit more, and raise the center 
of gravity and move it aft, resulting in Bull et NX309V. 

An Alexander team , including Don M. Alexander, 
Ludwig Muth er, Proctor Ni chols , and Gene Rhine
hardt , with Garland Peed Jr . as test pilot, went to 
Oklahoma City, on th e 17th of December , 1929. Th e 



A-12 Wisconsin "Comet" engine (130 
hp as rated by Eag/erock on their dyna
mometer, most were rated at 150 hp by 
engine manufacturer.) 

I' 

.' 

A-I Wright }-5 Powered, 22 
hp :... Nqte the " Benny Howard' 
center panel.&,<5pread caban 

.' struts . ' 

Colorado Springs Gazette reported that the Bullet 
passed the full load certification test on the 22nd of 
December, 1929. However, that was with the landing 
gear bolted in the down position, and with spats , 
or fairing on the gear . Accord ing to an article by 
Garland Peed in the S.A .E. Journal, the Bullet had 
passed the test, but it had not spun 6 turns left, and 
6 turns right as required by CAA, because the plane 
could not be spun in its final configuration. Thus 
there were a lot of engineering arguments. 

The controversy was ultimately resolved, in Feb
ruary of 1930, when Garland Peed re-flew the certifica
tion test at Bolling Field, Washington , D.C. 

ATC number 318 was issued for the Alexander Bullet 
on either the 6th of May, or the 5th of June, 1930. 

By then the depression had its effect upon Colo
rado, and the Aircraft Division had become a drag 
on the parent Company, Alexander Film Industries, 
so on the 5th of August , 1932, the Aircraft Company 
was declared bankrupt. 

An interesting point of consideration is why with 
the filming expertise of the Alexanders didn't they 
film the spin tests for better engineering analysis? 

When the depression hit, they did try to save the 
the business , by building a small, low cost light plane, 
called the Fly-About. The first and third D-1's were 
powered by Continenta l A-40 engines, rated by the 
manufacturer at 37 horsepower but found to only 
produce 27 on the Alexander dynamometer. The sec
ond 0-1 was the static test plane that never flew. The 
0-1 was so under-powered that plane nu mber 3 was 
converted to a 0-2 powered by a Szekely SR-3 engine 
rated by the manufacturer at 45 horsepower and by 

Alexander at40 horsepower. With more power, a larger 
fin and rudder were added. The 0-2 was awarded ATC 
#449 (the 0-1 was ATC #439). The Fly-About had 
fat air wheels to absorb landing shock. There were 
3 D-1's and 16 D-2 ' s produced , with the last one 
assembled by Aircraft Mechanics Industries. 

There was a lot of corporate juggling just prior 
to the failure of the Aircraft Company with most of 
the key executives transferred to the Film Company 
side. 

Proctor Nichols was offered a position with the 
Film Company, but refused it. Later he leased the 
Aircraft buildings, purchased some of the spare parts 
at the bankruptcy sale, and formed Aircraft Mechanics 
Industries. He managed a hand-to-mouth existence 
until 1940, when he spent his last'dime to go to Cali
fornia where he obtained a contract from Douglas to 
build welded engine mounts for the DB-7 " Boston " 
and " Havoc" bombers. He arranged for an advance 
so he cou ld get back to Colorado Springs. 

When AI Mooney quit the Alexander Aircraft 
Company he built 4 planes at Wichita, Kansas, be
fore the depression caught up with him like with 
so many others . Then he built one light plane at 
Denver. Sometime after that he went to Bellanca Air
craft Corporation. It is interesting that the December 
1939 issue of " Popular Aviation" shows a picture of 
a Bellanca model 14-9 "Cruisair" that shows a close 
simi larity to the lines of the Alexander " Bullet " in
cluding the airfoil shaped fuselage. It was a three
place low wing monoplane powered by a LeBlond 90 
horsepower engine that gave it top speed of 133 mph 
and cruise speed at 120 mph at 75% power. Wing 

span was 34 feet 2 inches , length 21 feet 3 inches, 
and it had retractable landing gear. It is interesting to 
note that it had auxiliary vertical fins at the outboard 
end of the stabilizer on each side. The purpose of the 
fins were to " preclude the possibility of spins out of 
any normal maneuver" . 

The cover picture on the January, 1940, issue of 
"Popular Aviation " shows Benny Howards trim crea
tion a high wing cabin monoplane. 

Jack D'Andrea 's family moved to Colorado Springs 
so his brother , Michael M. D 'Andrea, (who lost his 
hearing at the age of 7, during a spinal menigitis epi
demic at Louisville , Colorado), cou ld get special train
ing at a sch ool for deaf and blind. Because of this 
affliction he became more sensitive than usual to the 
feelings, that are the mark of a true poet. The following 
is one of his poems that was published in the Inter
national Poets Book, printed in England: 

"BY WAY OF PLANES" 
The lure of the sky 

Lies out beyond. 
Why sail on the cool 

And quiet pond? 
Why linger there 

In th e breath of dawn , 
Listening to the beauty 

and the Blue Bird's song. 
Go where you hear 

The whir of wings . . 
Up in the sky . .. 

The aeroplane sings. 
by Michael M. D 'Andrea - 1928 
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BORDEN'S AEROPLANE POSTERS 

FROM THE 1930'S BOEING BOMBER AND BOEING PURSUIT 

Article number 8, poster number 8, series number 
Boeing Bomber and Pursuit 

By Lionel Sa lisbury 
7 Harp er Road 

Brampton, O ntario ' 
Ca nada L6W 2W3 

In 1936, the Borden Company Toronto Canada 
office undertook a promotion of its malted milk 
produ ct, and made available to purchasers of the 
beverag e, two series of aeroplane posters . 

This is poster number eight in series numb er 
one, the Boeing Bomber and Boeing Pursuit. 

While the des criptions printed on the back of 
most of th e posters were quite detailed , not so in thi s 
case. All they gave was th e most minimal information . 

Maybe the rest was classified ... 

NEXT M ONTH - Th e Fairchild 22 
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A 

By George Hardie, Jr. 

EAA Histo rian 
ALBUM (A ll photos from U. S. Navy) 

The successful~flights of his hydro airplane in January and February 1911 
co nvinced Glenn Curtiss of the military potential of his machine. His problem 
was to convince the U.S . Navy officials that it would be of value to the service 
and thus would prompt them to place orders . Lt. Theodore Ellyson had been 
detailed by the Navy to report on January 2, 1911 to Curtiss for training as a 
pilot. Curtiss had established his wi nter camp on North Island at San Diego , 
Californ ia. Two Army officers, Lt. Paul Beck and Lt. John Walker, also reported 
for training . 

Besides training sessions on the land version of the Curtiss pusher, th e stu
dents were involved in assisting with the experimental work. After the successful 
flight to the battleship Pennsylvania on February 17, 1911, and the further 
experiments with the amphibian version , Cu rti ss continued refin ements in 
seeking to perfect his new invention . Searching for an original name for his 
machine, the cumbersome titl e " hydro-terra-aeroplane " was first used . This 
was succeeded by "Three-in-One" - land , sea and air - and was finally 
shortened to " Triad". Further refinements added the retractable feature and 
Curtiss could now confidently state : 

" With these achievements it seems to m e th e aeroplane has reached the 
point of utility for military purposes - either for the Army or the Navy. " 

In May, 1911 Curtiss moved his school and experimenta l operations back to 
his factory at Hammonsport, New York . 

Front view of th e " Triad " on Lake Keuka with Curtiss and Ell yson. 

f 
~ . 

I 
\ 

Th e " Tri ad" on Lake Keuka with Curtiss at the controls and Ll. Ellyson as passenger. 

Th e " Triad " on Lake Keuka . Note th e single pilot p os ition and th e forward eleva tor. 
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Preparing for a flight in the A-I, Lt. Ellyson piloting and Lt. Towers at the left wing. The A-I returning from a flight over Lake Keuka, Lt. Ellyson piloting and passenger 
George Hallett, mechanic, at the propeller. unidentified. 

~~ 
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-
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Lt. Towers (left) and Lt. Ellyson in th e A-I fitted for land operallon. Note th e convertible Glenn Curti ss at th e controls and R. C. 51. H enry, a student, in a Curtiss hydro. 
control wheel. 
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A CURTISS ALBUM (Continued) 
The diligent efforts of Captain Washington I. Chambers, who had been work

ing with Curtiss to develop an airplane for naval use , finally paid off when on May 
8, 1911 the Navy Department placed an order for two Curtiss aircraft, one hydro 
convertible to land type, with an 8-cylinder engine, later designated the A-1 , 
and a land type, four-cylinder engine, designated the A-2. These airplanes were 
an improved version of the " Triad ". Navy specifications called for a second pilot 
position for training purposes; thus the control column was hinged so that the 
upper half mounted on a quadrant could be swung and locked into position 
before either pilot. The wing surfaces were enlarged to handle the increased 
load and more powerful engine. Contract price for the A-1 was $5,500. 

On June 27,1911 a second Navy officer . Lt. John Towers, reported for train
ing. On July 1 the Navy's A-1 was completed and tested by Curtiss. On the follow
ing day Lt . Ellyson qualified for his pilot's license in the A-1, thus becoming 
Naval Aviator No.1. Lt. Towers qualified on September 14 and on September 
23 the two Navy pilots established the first Navy aviation camp at Annapolis , 
Maryland . 

Curtiss ' achievement was officially recognized when he was awarded the 
Collier Trophy by the Aero Club of America for the most significant contri
bution to the science of aeronautics during 1911: 

(NOTE: The captions for the photos on the bottom of 
Page 4 in the July issue were transposed. The Rheims 
racer is on the left and the Golden Flyer on the right. 
Also Charles F. Willard 's name is misspelled on line 1, 
column 2.) 

Lt. Th eodore G. Ellyson, Naval Aviator No.7 . 

G lenn Curtiss (at the controls) and students (l eft to right) Lt. J. w. McClaskey, USMC; 
Lt. Paul Beck, U. S. Army; Lt. John Tow ers and Lt. Th eodore Ellyson, U. S. Navy, at 
Hammondsp ort , N. Y. July, 797 7. 

Lt. John H. Towers, Naval Aviator No.3. 
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Preparing to laun ch th e A-7 from a catapult on the dock at the Washington Navy Catapult laun ch of th e A- 7 from the dock at th e Washington Navy Yard. This was th e 
Yard, November 72, 7972. second trial . 

Th e A- J in a later catapult experimen t. Note th e dual control wheels. Ellyson 's exp erim ental cable laun ch at Hammondsport, September 7, 7977. 



E ,~LOUGHEAD F-l 


The F-l inaugurated a d es ign coniiguration that beca me 
famous years later on th e Constellation - a triple-finned 
ta il . 

Th e F-l powered by two Hall-Scott engines. Th e wingspan is 74 feet, length is 35 feet. 

Allen and Malcolm Loughead at the controls oi the F- I . 

by Cedric Calloway 
14624 Willow Street 
H esperia, CA 92345 

In 1916 All en and M alcolm Lo ugh ead bega n writing 
th e second chapter in th eir saga as p ioneer airplan e 
build ers. Th ey es tabli sh ed th e Lo ugh ea d A ir cra ft 
M anufacturing Company in th e rear of a garage nea r 
th e Sa nta Barbara w at erfr o nt. Th eir f in ances were 
meager , but th ey we re ambiti o us. 

Be rt o n R. Ro dman , Sa nta Barba ra f inancier and 
m achin e sh o p own er w as elec ted p res i den t, All en 
first vi ce pres id ent , Malco lm secretary and tr easurer , 
No rm an S. Hall adverti sing and sa les promo ti o n man
ager, and Anth o ny Stadlman fac to ry superi ntend ent. 
A Czechos lovakian m echani c and engin eer , Stadlman 
fi rs t wo rk ed w ith All en in maintenance of th e Curti ss 
Pu sh er th at Loughead fl ew during hi s bar nsto rming 
in Illino is. 

In mid-summer o f 1916, a 21 yea r- o ld garage m e
chani c and architectural draf tsman , son of a p ro min ent 
Sa nta Ba rbara contrac tor, beca m e a f req uent v isito r 
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Th e Lough ead F-l seaplane in flight near Sanla Barba ra. 

at the factory on State Street. He knew th e Lougheads 
by reputation. H e had seen th eir Model G at th e Pana
ma - Pa cific Exposition the year b efore . And he 
wanted a job - anything at all, as long as it was con
nected with aircraft. Th e young man was th e far
sighted John K. Northrop, one of th e most tal ented 
designers in av iation hi sto ry , whose contribution s 
to the progress of flying included th e ce lebrated 
Lockheed Vega and the famous Northrop Flying Wing 
bomber . 

The Lough ea ds hired N orthrop and put him to 
work helping to shap e th e hull of their new flying 
boat, ca ll ed th e F-1 . A se lf-taught engin ee r , North
rop und erstood stress analysis. He d es igned and 
stressed th e wings of th e flying boat, world 's largest 
seaplane at that time. 

It was built to carry 10 p ersons , including pilot 
and co-pilot, and was of wood and fabri c constru c
tion , with engine cowlings and fittings of m etal. Th e 
upper wing spann ed a mon strous 74 feet, and the 47 
foot lower wing carried pontoons ben ea th each tip . 
Two 160 horsepower Hall Scott engines hung between 
th e wings on eith er side of th e hull . It was a tractor 
type craft 35 feet long with a gross weight of 3700 
pounds , a useful load of 3100 pounds, a top speed of 
84 mph , and a cruising sp eed of 70 mph. 

Throughout it showed every evidence of practi ca l 
d esign and ca reful workmanship. For example , wing 
struts w ere of steel , bolted top and bottom , and en
cased in streamlined wooden fairings. The Lougheads 
also developed a rust-proofing process for metal parts 
that greatly in creased th eir durability. 

The F-1 was notable, additionally, because it in
augurated a des ign configuration that became famous 
years later on the Con stell ation - a tripl e-finned 
tail , mounted on metal booms attached to the hull 
and wings. 

By this tim e the U.S. was on the verge of entering 
World War I . Th e Lougheads offered to place th eir 
factory and "personal services as trained pilots" at 
th e government's disposal " in event of trouble with 
any other foreign power. " The Santa Barbara News
Press reported the company also plann ed to offer 
its F-1 , th en und er co nst ru ct ion, to th e military . 
Work was ru shed in hope of completing it by April , 
1917. 

" With a littl e added equipment we could turn out 
each month two machines", the story quoted Allen. 
" We are patterning our new machin e in line with 
government speci fications and it would be available 
for immediate us e for observation and reconnaissan ce 
work , to which it is especially adapted. " 

After th e U .S. d eclared war on Germany and the 

Central Powers, th e Navy - anxious to build up its 
air arm - displayed interes t in the Lough ead F-1 and 
arranged for it to be flown to the North Island Naval 
Base near San Diego for testing. Allen first flew it 
at Santa Barbara on March 28, 1918. The formal laun ch
in g followed what th e News-Press describ ed as an 
" impress iv e chri st ening and dedicatory cer emony". 
First passengers were Mary Mil es Minter, noted silent 
screen actress who made a number of movi es in Santa 
Barbara , and h er sister. 

On its trial hop th e F-1 made a circular flight that 
demonstrated inh erent stability although there was 
too mu ch area in th e counterbalan ced ai lerons . Th e 
problem was quickly so lved , and a short time lat er 
th e plan e winged to North Island , setting a non-stop 
over-water mar k - 180 miles in 181 minutes. 

Navy offi cials began a seri es of rigid flight and 
st ru ctural t es ts that spa nn ed three month s. Thes e 
co nvin ced them the Lougheads kn ew how to build 
an airplane, but the craft was rul ed out because of a 
design standardization poli cy. The Government was 
concentrating production on specified aircraft types , 
and the seaplane design it chose was a Curtiss HS2L. 
Acco rdingly , th e Lough eads' first military co ntract 
was to constru ct two seaplanes patterned after th e 
Curtiss. The trial order was on a cost-plus - 12 '12 
per cent basis , plus spare parts. 

" We took a beating on th e deal ", Allen recalled 
later. "We inves ted between $4000 and $5000 in neces
sary alterations to the basi c HS2L design and weren ' t 
reimbursed fo r our expenditures. " 

At th e p ea k of produ cti o n , employment at the 
small Santa Barbara plant rose to 85 m en . North rop , 
th en in military service at Ca mp Lewi s, was furloughed 
an d return ed to Santa Barbara to help turn out the 
two planes. 

Meantime, th e Model G continued its successful 
ca reer. Soon after th e Lougheads arrived in Santa 
Barbara , Allen us ed the place to make the first cross
ing of the Santa Barbara Channel by air, ca rrying two 
passe ngers and completing the 60-mile trip in just 
o ne hour. 

Even though the Navy had turned down the F-1, 
the Lough eads remained convinced of its potentiali
ties. After its return to Santa Barbara from the North 
Island tests in August 1918, the factory promptly re
built it at a cost of $10,000 into a land plane co nfigura
tion with a landing gear arrangement that consisted of 
two main gears and a nose wheel. This modification 
was called the F-1A , which will be the subject of the 
nex t story in this series. 
References: Of M en and Stars , A History of Lockheed 
Aircraft Corp., by Philip L. Juergens. 
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MATCHING PISTONS AND 

CRANKSHAFTS FOR WARNER 165 


SUPER SCARAB ENGINES 


By W. B. Richards 
2490 Greer Road 

Palo Alto, CA 94303 

Following the failure of my 165D Warner 55 from 
lack of oil, I found myself involved with the rebuild
ing of several Warner engines. The engine failure 
caused a forced landing of my Bucker Jungmeister 
in a mountain-side clearing of the Santa Cruz Moun 
tains. The failure resulted from the oil tank flop tube 
hanging up in the inverted position during aerobatic 
flight. This caused the master rod bearing to seize, 
the master rod to fail and a complete wipe-out of the 
master rod, link rods and crankshaft, p lus substantial 
damage to the cylinder skirts and pistons. 

The search for repair parts coupled with my research 
and experiments to rediscover the engine balancing 
formula for radial engines uncovered several interest
ing aspects of the 165 Warner engines previously un
known to me. I feel this information may also be of 
interest to others flying behind or rebuilding Warner 
engines. 

There h-as been much discussion of "light weight" 
and "heavy weight" 165 55 crankshafts, coupled with 
the observation that some had bronze counterweights 
while others used cast "Mehanite". Actually, there 
is something to all this. 

Warner 165 SS engines were made in four different 
models. The 165B and D models were designed for use 
with two-position or constant-speed propellers and 
used a longer nose case and a crankshaft about one 
inch longer than the basic 165 and 165A models. In 
reviewing all available literature including overhaul 
manuals, factory balance data, service bulletins, parts 
lists and textbooks, plus my own measurements of 
numerous 165 crankshafts, I can discover no difference 
in the balance of the engines due to the factory's use 
of bronze versus Mehanite for the counterweights. 
The choice of material for the counterweight seems 
to have been dictated by material availability. Shape 
of the counterweight was apparently dependent on the 
material selected, its density, desired finished weight 
and the crankshaft/engine design which required the 

counterweight center of gravity to be at a particular 
radius from the centerline of the crankshaft. 

Pistons, however, are another story. Early 165 en
gines used a 3-ring piston (Warner Part No. 7939) that 
weigh an average of 784.7 grams. Later 165 SS engines 
were equipped with a considerably heavier 4-ring 
piston (Warner Part No. 8549) that weigh an average 
of 905.3 grams and also used heavier piston pins (War
ner Assembly No. 8605). Warner Service Letter No. 
A-13 dated July 26, 1943, recommends that engines 
with the No. 7939 pistons be overhauled every 300 
hours. The letter advises that the heavier pistons and 
piston pins can be installed in these earlier engines 
but requires the installation of new counterweights 
and rebalance of the crankshaft. These pistons are 
further physically distinguished since the No. 7939 
is smooth, flat-topped with a chamfered edge at the 
top while the No. 8549 is domed with valve clearance 
cutouts and no chamfer. 

To further confuse matters, a number of 165 SS en
gines were sent to Australia and other countries as both 
original equipment and spare engines for Fairchild 24W 
aircraft during World Waj II. Numerous amounts 
of these engines, which appear to be basic 165D 
models, have been brought back in recent years and, 
in fact, the engine in my Bucker Jungmeister was one 
of these "Australian" engines. These engines used 
still another type piston that seems to be identified as 
B-5881. This is a 4-ring piston that is flat-topped, has 
the top-edge chamfer plus valve clearance cutouts, 
and weights 825 grams. (All piston weights given here 
are less rings and piston pins.) This "Australian" 
piston also uses the later piston pins. 

So there are three different pistons of three different 
weights which obviously means crankshafts of three 
different weight counterweights. Since the engines 
were factory balanced for their originally installed 
pistons, any change to late No. 8549 pistons in either 
the early model or the "Australian" engines without 
rebalance of the crankshaft will probably result in an 
unacceptably rough running engine. 

Warner engines were factory balanced using a 
forumla (Warner Engineering Report A-8-a, dated 
5-18-45) of: 
(1) Wx = .865 W r + .5Wp 

Where: Wx total bob-weight 
crankpin 

to be hung from 

Wr total master 
weight 

rod / link assembly 

ringsWp total piston we
and piston pins 

ight induding 

The weight of the counterweights were then fine
tuned by drilling out or adding weight to the four 
balance holes in the counterweight using a " radius 
factory" of .642 to aCC0unt for the difference between 
the crankpin radius and the longer counterweight 

' drilling hole radius. (Wcw = .642 W ) Finally, the x

Warner factory mounted the engine on a " jiggler" 

stand and spun it at operating speed with a DC motor. 

Adjustable weights placed on a disc mounted on the 

prop shaft allowed final balance adjustment to mini

mize engine vibration on the stand. 


Application of classical balance formulas to the 

Warner engine gives a formula of: 

(1) Wx = Wrot. + .51 	 Wrecip. 

Where: Wrot. 	 total weight of the rotating part 
of the master rod/link rod as
sembly 

total weight of the reciprocatingW recip . 
parts of the master rod/link rod 
assembly + pistons and piston 
rings 

Formula (2) is somewhat more precise than the 
factory formula . Applying the factory formula (1) to 
measured engine weights nearly always yields the 
bob-weight value lighter than actually measured. 

Therefore, we find we have three different piston 
weights, three different crankshaft weights and they 
shouldn't be mixed without rebalancing the crank
shaft. Weight to be added to or removed from the 
counterweight can be 	calculated by either formula 
(1) or (2), although formula (2) will be more precise. 

Whatever combination is used, however, should prob

ably be noted in the engine log book to aid whoever 

overhauls the engine next time. 


Finally , it is understood that the factory formula 
(1) applies only to Warner engines since it is a function 

of the particular design and weight distribution of the 

Warner master rod /link rod assembly. The Warner 

factory formula, if modified to apply to a Kinner, for 

example, would become 

Wx = .855 Wr + .5 Wp 


but would still not be as exact as the classical formula 

for Kinners, which is 

Wx = W rot. + .508 Wrecip. 

(see Engine Balance - Part I) which is based on vector 

analysis of reciprocating engines. 
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Dear David: 
Having just received the May edition of Th e VIN

TAG E AIRPLANE, I feel that a few lines would be in 
order. 

We , here in England , have a rather low count of vin
tage aeroplanes and, to make matters worse, what we 
have seem to fly only rarely. More and more are owned 
by private collectors and museums, so to be in touch 
with the real vintage world, it is my belief that we have 
to look to th e United States. 

During May , my wife and I took our vacation to co
incide with Watsonville and Merced Fly-Ins , our be
liefs came true. You are indeed so fortunate to have 
so much aviation heritage to share with one anoth er. 

Therefore, I find it hard to understand why 15 of the 
49 photographs in the present magazine should really 

PLEASE NOTE: To the best of my knowledge, neither 
Fairchild nor Ercoupe ever developed or even con
sidered Staggerwings. Our illustrious printing staff, 
however, has created a fascinating new game involv
ing the shifting of captions . I t's been played at the 

not contain any vintage flavour at all. Surely it's aero
plane pictures we all want to see. I do hope you find 
this comment constructive. 

Please find enclosed a photograph of my " Pacer". 
I have just finished a recover with Grade " A " and 
Butyrate and also fitted new headlining and uphol
stery. At present I am rebuilding a 1930 D.H. 60G Moth 
with hopes of flying for Spring of 1980. 

Yours faithfully , 
Ron Souch 
46, Yardley Road 
Hedge End 
Southampton , D03 4H Q 
Hampshire, 
ENGLAND, U.K. 

" eleventh hour" for the past couple months and we 
lost. This has prompted us to have a little chat about 
the rules and we now look forward to a new shared 
interest in scholarship. 

The Editor. 

WACO 
THE AUTHENTIC HISTORY OF WACO AIRPLANES 

AND THE BIOGRAPHIES OF THE FOUNDERS - CLAY
TONJ. BRUKNER AND ELWOOD J. "SAM" JUNKIN. 

This hardbound publication , a depiction of the 
lives of two high school classmates who had a simu l 
taneous desire to build an airplane of their own, was 
sanctioned by the late Clayton J. Bru kner. 

This publication , edited and published by Ray
mond H . Brandly, President of the National Waco Club , 
will be available in June of 1979. This co l lector's item 
will be introduced at a special price of $18.95 plus 
$1 .50 postage and handling. Orders with remittance 
may be sent to: WACO PUBLICATIONS, 2797 ACOSTA 
STREET, DAYTON, OHIO 45420. 

For further information, contact Ray Brandly, Presi
dent, National Waco Club, 2650 West Alex.-Bell. Road , 
Dayton , Ohio 45459 or call 513-435-9725. 

Classic owners! 
:/J(Ut't tJ)4 

DOG (' ~~1"1 

DRESS \ \~;tijIT UP 


WITH A NEW 


Il~ INTERIOR! 

All Items READY -MADE fo r Easy 

DO-IT· YOURSELF INSTALLAliON 


Seat Upholstery - Wall Panels 


Headliners - Carpets - etc. 


Ceconite Envelopes and Dopes 

Send $1 .00 for Catalog and Fabrics Selection Guide 

,4~P~,1He. 

259 - 15 Lower Morrisville Rd . 

Fa ll sington, Pa . 19054 
( 215 ) 295-411 5 
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CALENDAR OF EVENTS 

SEPTEMBER 5-9 - GALESBU RG, ILLI NOIS - Nin th Annu al Stearman 

Fly- In . Anyone with any in teres t in Stea rmans is co rdiall y invited. 
Fo r further info rmati on , contact Stea rm an Res torers Association , 
Inc., 823 Ki ngston Lane, Crys tal Lake, Illin ois 60014. . 

SEPTEMBER 12-16 - SAN ANTO NI O, TEXAS - America n Bonanza 
Socie ty An nu al Co nven ti o n and Indust ry Exhi b i t, Conve nti on 
Center. For furth er inf o rm ati o n , contac t ABS, P.O. Box 3749, 
Reading, Pennsylvania 19605, 215/372-6967. 

SEPTEMBER 14-16 - KERRVILLE, TEXAS - Fifteen th Annu al South
west Regiona l Fl y- In . Friday nigh t hanga r party , Sa turday ai rcraf t 
judging an d air show f rom 3 to 6 PM ; Sa turday night banquet 
and entertai nm ent. Pl enty of h o mebu i l ts , antiqu es , and war
b i rd s. Spon so red b y th e Texas Chapt ers of EAA . For furth er 
in fo rmati on , contact Dave Beck ett, Presi dent, 5103 Village Row , 
San Antonio, Texas 781 28, 512/653-4710. 

SEPTEMBER 27-30 - TULLAH O MA, TEN NESSEE - First Annual Fly-In . 
Plan now - fo r the grea tes t sho w on earth. 

SEPTEMBER 30 - OCTOBER 5 - WASHINGTON , D C - M an ' s 
Qu est fo r W ings : A H is to ry of Flight. A weekl ong seminar on th e 
histo ry of fl ight featuring lectures by th e. NAS M staff , fi eld trips 
to the variou s Smith so nia n faciliti es (in cl uding Silver Hill ) . For 
further info rmati on , contact Nancy Starr , Se lected Studies A & I 
1190A , Sm i thso ni an In sti tuti o n , Wa shin gton D .C. 20560, 202/ 
381-6434. 

OCTOBER 12-14 - CAMDEN , SOUTH CARO LI NA - Fl y- In . A ll d ivi
sions , awa rds will be presented. Fo r furth er in formati on contact 
Geneva M cKi ernan , 5301 Finsbury Place, Charlott e, N orth Ca ro li na 
2821 1. Sponsored by EAA Ant iqu e/Classi c Chapt er 3. 

NOVEMBER 17-18 - MIAMI , FLO RI DA - Antiqu e, Classic and Custom 
Built Fl y-tn , a t th e Fourth A nnu al H arv es t - A Country Fai r , 
sp onso red by th e Hi sto ri ca l Associa tio n of Southern Fl o rida , 
at t h e D ad e County Youth Fai rg rounds, Co ral Way at 112th 
Ave nu e . Award s given fo r an tiqu e , classi c and cu sto m b ui l t 
airc raft . For fur th e r information , co ntact Cap t. Ken Lif land o f 
th e Civ il Ai r Pat ro l , off ice 305/552-3106 or at ho me af ter 6 PM 
305/251-5927: o r Charl es Lash er , o ffi ce 305/873-7357 o r h o m e 
after 6:30 PM 305/821-8240. 

Dear David : 
I no ti ced in TH E VINTAGE AIRPLANE you had an ar

ticle on m od el aircraft. I am a model bui ld er of sort , 55 
years of my 63 years. I learn ed to f ly in 1932 on a J-2 
Cub , but w as ground ed a couple years back b ecau se 
o f ey es . Had a lot of fun , I f lew in th e war of 1940 to 
1945, B-24's and etc. 

I have sent you some pi ctures o f my mo dels. A 
cl ipp ed wing J-3 Cub " sca le" fl own by radi o. A 54" w ing 
span , a 1916 Bristol Bull et. A b eauti ful fli er . A Great 
Lakes Train er . Th is m odel is twenty yea rs o ld . A Waco 
F-3 Sca le. A ni eupo rt 17 and a J-3 Cub. Th ese are all 
2" to l ' sca le models - are f ini sh ed in silk and dope . 
All contro l by radi o, 3 to 7 chann els som e have won in 
loca l co ntes ts. 

I am looking around for an o ld aircraft to rebuil d. 
I am r etir ed fro m th e Air Force and Army after 34 
years of service. 

Gear up and Loc kh eed . 
Sin ce rely , 
George Di ckinson 
1311 Amwell Road 
Somervill e, NJ 08876 
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