
Untll it became practical for the airplane to go to sea on ships.
naval authorities discouraged tlte establishmertt of aviation irt the
U. S. Naly. Late in 1910 the first constructive steps were taken
by the Nary to keep abreast of aviation development with the
appointment of Capt. Washington Irving Charnbers to lollow avia-
tion matters. Several developments occurred in rapid successlon.
Eugene Ely demonstrated the feasibility of take-off and landing
frorn platforms on ships. Lt. T. G. Ellyson was ordered to the
Curtiss school for instruction in flying. Glenn Curtiss developed
the seaplane and demonstrated how it could operate at sea by
landing alongside a ship to be hoisted aboard and then put back
in the water for take-off. As a result of these demonstrations and
other events, the time had corne for the Naly activity to under-
take limited training and experiment with aviation.

On March 4, 1911 an appropriation of S25,000 was niade to the
Bureau of Navigation for "experimental work in the developrlent
of aviation for naval purposes."' Lt. John Rodgers was ordered to
the Wright Company for flight instruction on March 9. Later
tfuee airplanes were ordered; two from Glenn Curtiss and one
from the Wrights. The Curtiss A-i first flew on July 1 while the
A-2 flew on July 13. On July 15 Orville Wright flew the Nary's
third alrplane the Wright B-1 for the first time.

By September the airplanes, pilots and ground personnel were
assembled at the naval aviation camp at Greet'rway Point, Anna-
polis, Maryland to begin operations. On December 9 the B-l was
converted to a hydroaeroplane. The aviation group was ordered
to North Isiand. San Diego to set up an aviation camp on land
offered by Gienn Curtiss. By the middle of February, 1912 flight
operations resumed at San Diego. A vast amount of the flying was
essentially training and practice. However, certain experiments
were undertaken in airborne wireless transmission, scouting and
cross-country flying. Then on March 1, 1912 the first serious acci-
dent to the B-l occurred. Ensign Victor D. Herbster was piloting
on that day with civilian mechanic Waldo D. Waterman as

passenger. Entry for flight 105 in the official Nary 1og for the
Wright B-1 states:

"Machlne at 100 ft. elevation. struck by gust on right wing.
Headed down but did not answer warp nor vertical rudder:
did not answer horizontal when 20' from water. Probable
cause: water in boats; more in left than right. Damage: 48
ribs broken; 1 spar; I front drags; 2 pontoons buckled: i
tail: I perpendicular: I float rest."2

After the big splash in water off of North Island, the craft turned
over onto its back, but remained afloat. Fortr"rnately. neither
person was much injured. W. B. Atwater, a Curtiss student,
rushed out in a motor boat, and Glenn Curtiss who was flying a

Curtiss l.rydroaeroplane nearby landed and taxied to the B-1, both
attempted to rescue the two dripping men. They refused to be
rescued by Curtiss people for fear Curtiss would use the rescue of
Wright pilots to his publicity advantage. They waited for a Nary
launch.3

By Spring 1915 the Curtiss A-1 and A-2 as well as the Wright B-1
were worn out and salvaged. Progress in naval aviation pressed on
to better airplanes. Soon the relics of tl.re three pioneer airplanes
of naval aviation's beginning in 1911 disappeared into the mists
of time. Only pictures and written words remained. Adniral Jolrn
H. Towers and a few others who were there remernbered only tl.re
struggle to get naval aviation going and the frail craft they flew.

In July 1961 the newiy formed Connecticut Aeronautical Histori-
cal Association received a priceless gift frorn George S. Pranaitis,
pioneer aviation mechanic and dean of the aircraft inspectors of
Connecticut's Department of Aeronautics. This was the remains
ol a Wright brothers vertical four cylinder aircraft engine, S/N 17.
Years before Pranaitis had obtained the complete engine from
pioneer Connecticut airplane constructor and aviator, Nels J.
Nelson. He tookthe engine apart to "clean it up so it would run."
One day while away at work, his mother-in-law allowed a junk
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man to canvas the property for available junk. In the plocess the
engine cylinders. pistons. rods and other lesser parts were carted
off. That evening Pranaitis thoroughly "blessed" his niother-in-
law when he discovered what had happened aud went looking for'
the junk man. He found liinr. but not the parts. The remains were
stored for many years until he gave them to CAHA.

Wright brotliers engines are very rare indeed. CAHA decided the
englne should be reconstructed with new parts added to the old.
A search for workir.rg drawings revealed none existed. The only
recourse was to borrow an engine. disassenrble it. rneasule it and
make new drawings. Paul E. Garber, tl-ren Head Curator of the
National Air Museuni. Srnithsonian Institution. agreed to loan
one of their Wright engines to CAHA for this purpose. A group of
Pratt & Whitney Aircraft design engineels rgleed to contlibute
spare evenings to measure parts and make detail drawings.

A loan agreement rvas reached and engirte NAM Wr-4, No. 2 was
picked up by the author on August 5. 1961.0 The engine was
catalogued as one donated by the estate of James N. H. Jacobs.

Examining Wright engine {rom Navy
craft. (l to r) Harvey H. Lippincott,
Pratt & Whitney Aircraft Photo.

B-1 airplane at Pratt & Whitney Air-
Dale B. Sigler and Lee M. Pearson.
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However, Paul Garber advised the author tirat l're had a personal
suspicion that this engine rnay have come from the Nar,y. Two
Wright engines, tl're Jacobs engine and a Navy engine. had arrived
about the same time at the museum and some confusion on iden-
tification had occurred.

This engine was taken to the Pratt & Whltney Aircraft Service
School at Wethersfield, Conn. where facilities eristed for
dlsassembly, measuring and proper care of the engine and where
drafting tables were set-up for the drawing project. Upon unpack-
ing the engine a lalge, ugly sheet metal patch was seen to be

bolted on to the left side of the cast aiuminum crankcase. Here
was a major identification mark! Following up on Garber's
remarks of the possibility of a Navy engine, the autl'ror consulted
AEL Museum Engines 1909 to 1951. AEL Report No. 1235
dated 31 December 1952. This report described the historic
engines that had been at the "engine museum" of the Aero-
nautical Engine Laboratory, Naval Aircraft Factory at Philadel-
phia Nary Yard. Sure enough, pictures of the 4-cylinder vertical
Wright engine that had been in the Nar'y collection revealed the
same ugly crankcase patch. The engine was now identified as a U.
S. Nary errgine.

What Nary aircraft could have used tl'ris engine? To the author'
knowledge. the Navy used only four Wright airplanes, the B-l.
B-2, B-3 and A-5 1 aeroboat. B-l was the r.t.tost logical choice as

the others used six-cylinder et'rgines. Though the B-1 rvas deiiv-
ered from the Wright factory with a 4-cylinder vertical Wright
engine, the log contained no engine serial number. Nol was the
serial number available on the engine for the starnped numbers
had been removed when the top of the crankcase was leplaned
sometime in the past.

The rvords "repairetl crankcase". Could this be the origir.ral engine

from the B-l? The log indicated up to this point the or-iginal

Wright engir.re had retttained in the airplane fronl tl,e time the B-1

waJaccepiecl. (Later it was leplaced by a Mead 4-cylinder, then a

Gyro 7-cylinder aircooled rotary, and flnally a Sturtevant zl-

cylincler, all giving around 50 hp each.) If this was the B I engine-

ii would be-the sole remalning plece of aviatiorr hardware of
Naval avlatlon's beglnning in l91 Mt was an ercitirlg prospect. If
it could be proved-. then a national aeronautical treasure would
exist. The patch, rvhile indicative, was not sufflcient proof. How
to prove it'J

Upon removal of the side cover of the crankcase' a crack.was
found in the lower part of the crankcase behind the patch plate'

Further, an adjacent vertical structural web ofthe crallkcase cast-

ing rvas also ciacked ar.rd repaired by bolted o-n steel reinforcing
plates. No holes through the crankcase eristed. The itrterior sur-

iaces of the crankcase were of normal casting finish without nlcks
or damage from rotatl'rg parts. Thus the condition indicated no

internal lailure had occuired. Therefore, one could only cor.rclude

the cracks rvere caused by ar"r otrtside force, such as may have

occurred in a craslt.

One way to get action sometinles is to nlake a positive statement
A letter: was drafted to the Navy- Department sunrlnrrizing the

findings and stating a clairn that 1he engine was the Wright B-1

e[gine-.6 The letter and clairl created considerable interest at the

Navy and the National Air Museum. Furlher research there pro-

duced no additional information.

A year later Charles L. Wiggins. Calbraith Perry Rodgers'mecha-
nic, hearing about the Wriglrt Nary engirre, handed the author a

copy of a lettel from Dale B. Sigler ol Portland, Oregon. Sigler
stated. "I rvas the first enlisted rlan detailed to aviation service ln
the United States Navy . . I anr the only one now living of the
original .Naval Aviation Detail of fbur ofticers and four enlisted
nlen...

Tl-re author immediately wrote to Sigler on November 12, 1962
relating the situation and asking lf he could identlfy the engine.

Sigler repliedi "rvith the subsiantiating evidence of the 1og of the
Nary B-i.l have no hesitancy in saying that, unless positive evi-

clence to the contrary can be produced, the errgine pictured is

clefinltely that of the B-1. I have a vely distinct nrenrory of the

clankcasi being cracked . . . I recall that an attempt was made t<-t

weld or solder the break. but, with the techniques of the titne, it
proved ir.npossible, so the steel plate was used."'

Following the
cial Nary 1og

19th ir.rclusive

aforementior.red entry of the B-1 crash in the offi-
for flight 105. was another entry for March 3rd to
wlrich describes tlre repair:

"Took rlachine apart, put in new ribs. rebuilt planes; took
engine apart; repaired crankcase; overhauled engine; assellr-
bled engine; assembled aeroplane; put ot't new boats fiom
Nary Dept. Connected up controls. Used spare parts when
possible; made only when necessary: received help from
(U.S.S.) Iris in making dlagonals to boats, fittings for boats.
etc. Overhauled and repaired magneto; igrritior-r & feed
systemi put in new spark plugs. Repaired and overl'rauled
tachonreter. Tested out ens,irre."5
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Sigler's letter was sent to the Navy. There the discovery of Sigler
and his memory of the engine and its repair caused considerable
excitement al1 around.

Lee Pearson, Historian. Bureau of Naval Weapons, wrote to Sigler
on 28 December. 1962; "lf it is an engine that was flown inthe
B-1 , as all evidence suggests, it is the oldest original piece of naval
aeronautical equipment in existence." In response to Pearson's
request Sigler agreed to come east to examine the engine and try
to autlienticate it. In time Sigler's trip east was arranged, and he
and Pearson inspected the engine at Pratt & Whitney Aircraft on
Octoberll.1963.
The patch had not been rentoved since its installation in 1912.
Befbre removing the patch, Pearson asked Sigler, before rvit-
nesses, how he would kr.rorv if this was the engine he had knorvn
and monitored at the tinte of repair in 1912. Sigler described in
detail the cl.ranrfered clack and sonie beads of solder rentaining
fron'r tlie unsuccessful "welding" effort.

Sigler's statentent dated 1 8 October 1 963 is of interest.

"The Navy aviation mechanics crerv, of ivhich l was a ntember as
nrechanic in charge of the B-1, did not niake tlte repairs on tlie
engine as we had tl.re plane itself to rebuild, but I follorved, very
closely. the effbrts to ntake the engine serviceable. As tlte lactofy
could not promise a replacement of tlie engine short of three
rnonths, it was necessary if possible. to restore it to service.

"A specialist was ernployed who, at llrst, attempted to weld the
crack. and latef to solder it. but, r,vith the techniques then avail-
able, neither of these processes was successful. and. as a last
resort, r steel plate was bolted to the crauk case. and proved
adequatc to festore it to service.

"Following the rvork closely as I did. I noted that in the atter.npt
to weld it, the crack rvas slightly cl.rarnl'ered, and the direction
and contour of the crack were definitely impressed upon rny
rnind and lnemory. Wlien asked if I could positively identify the
engine. I felt certain that if the steel plate was rerloved and I
could see the crack itself. I could definitely do so. When the plate
was taken off, there was not the slightest doubt in my mind, as
the direction and contour of the crack rvere exactly as I renten.r-
bered them, and there was a noticeable deposit ot'solder in tl.re
chamfered edges of the crack.

"In addition to the detailed reasons above stated. I cannot believe
that two four-cylinder Wriglit engines couid have beer.r sinrilarly
damaged and repaired in the san're mauner. So I will state posi-

tively that tl.re engine now at the Pratt-Whitney plant in East
Hartford, Connecticut, is ur.rdoubtedly tl.re one with which the
Navy Wright B-1 was originally eqr.ripped."'

Pearson concludes his Leport with. "As an underiying concluslon
it is exceedingly improbable that two Wrigilt engines would l.rave

been patched with sl.reet ntetal patches such as the one on tl-ris

engine and rvl.rich is described by Mr. Sigler. It is even more
improbable that an attempt r.vould have been made to weld or
solder breaks in two Wright engines. Thus the vee chamfer and
remaining soldeL provides inconvertible evidence that this was
indeed the engine in the Nar'y's Wright B-1 aircraft florvn by John
Rodgers and V. D. Herbster."lo

The Connecticut Aeronautical Historical Association. Pratt &
Whitney Aircraft and the author were commended for their part
in the ldentiflcation and authentication of the Wright B-1 engine
ir.r letters by Rear Adnriral K. S. Masterson, Chief of the Bureau
of Naval Weapons. dated l0 Novenrber 1963.

The Snrithsonian handed us an engine. and. out of the dust bin of
histoiy we gave them back a national treasufe - "the oldest ori-
gir.ral piece of naval aeronautical equiprnent in existence." a relic
of Naval Aviation's beginning in 191 1 .11

Technical Description of the
Wright Vertical 4-Cylinder Engine

Initially the Wright brothels designed and built four-cylinder hori-
zontal inline engines ranging in porvel frorn 12 to 25 hp,
including the engine used irl theiL flrst airplanc llorvn on Decerr-
ber 17. 1903. Three such engines were built. each varying in
detail.

Beginnirtg in 1906 the Wright vertical four-cylinder in-line engine
appeared and becanre the standard production Wright engine on
into 1911. Orville was responsible tor tl.re design of the most used
of all the Wright engines. While no accurate inforrnatior.r is avail-
able. possibly as nrany as 115 vertical .1's were built by the
Wrlghts.

Puttirrg the errgine in rn upriglrt instead trf'u llat pt-rsitit-rn. was
probably done prirnarily to provide lbr a mrninrunr variation in
the location of the center of gr avity rvith and without a

passengcr. Whether or not it had any influence, the vertical cylin-
der arrangenrent was beconring predonrinate in automobile power
plants by this tinre.

A cast one-piecc alun'rinum crankcase was enrployed
incorporating strengthening webs and supporting ribs. The canr

Opposite: Rescue of Wright B-1 crew after
crash on March 1, 1912. Boats arrive to rescue
the crew. Glen Curtiss in hydroapirplane stand-
ing by. Ensign V. D. Herbster in center boat,
black sweater and hatless. Waldo Waterman
standing in bow of boat to right in light shirt
alongside Chief Machinist Mate C.A. Jerreries,
Machinist Mate J.P.Eck in stern. Persons in
Navy launch to left are unidentified, Photo:
Smithsonian I nstitution.

San Diego Bay, February, 1912. Wright B-1
mounted on twin pontoons with four-cylinder
Wright engine. "Piggy-back" debarkation. Dale
Sigler carrying Lt. John H. Towers, Lt. John
Rogers seated in aircra{t. Phoro: Smithsonian
Institution.
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Sectional Drawing of Wright Vertical Engine, French Ver-
sion Manufactured by Bariquand et Marre. Courtesy
Smithsonian I nstitution.

shaft was supported directly in the case. The crankshaft was
installed through the ends of the crankcase while the connecting
rods and caps were assembled through the left slde, access to
which was attalned by rentoval of a flat steel plate.

The basic cylinder was a ntachined iron casting with a four cor-
nered flange that was fastened to the crankcase by means of studs
and nuts. An lntegral boss on top of the head contained the valve
guides and ports. The valves seated directly on the cast-iron head.
A cast aluminunt water jacket was shrunk over flanges on the
cylinder barrei and steel rings were shrunk on the ends of the
jacket over the flanges. The rings insured the rnaintenaltce of a
tlght joint despite the tender.rcy of the aluminum jacket to
expand away frorn the cast-iron barrel.

In addition to an eriraust valve the cylinders were exhaust ported
so that at the end of the power stroke the ports were uncovered
!V ttre pistons allowing some of the exhaust gas to escape.
Employment of exhaust ports meant that the lower portion of
the cyllnder was uncooled. As a result only about half oi the
cy linder surface uas cooled direcrly.

Long cast iron pistons with three wide rings were ernployed. A set
screw locked tire piston pin in the piston wl.rile the connecting
rod was free floating on the piston pin.

Typical for the time, an automatic inlet valve was employed. The
exhaust valve was rnechanically actuated by a rocker arm, a push
rod, a cam follower and cams on a solid steel shaft. The cam shaft
and magneto were driven by the crankshaft through a three-
member spur gear train.

The connecting rods were seamless steel tublng with cast bronze
(1ateL steel) bearing ends screwed on. The ciankshaft end was
babbited and incorporated an oil scupper.
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Crankshafts were machined out of solid blocks of high carbon
steel heat treated to a machinabie hardness. No counterweiehts
were employed. It was mounted in five bearings in the webbing of
the crankcase. A cast iron flywheel was keyed and shrunk onto
the crankshaft. The flywheel was essential to minimize torque
variations in the engine that would cause distress in the propelier
chain drive system.

An oi1 pump and fuel pump were mounted slde by side on bosses
cast into the crankcase and driven from the camshaft by worm
gears.

A carburetor was not used. Instead, a simplified fuel lnjection
system was employed where a rnetering gear pump piped fuel to a
gallery manifold running alongside the cylir.rders whereir-r fuel and
air were mixed and passed to the inlet chamber.

Ignition was by high-tension magneto and spark p1ug. The spark
advance control was in the magneto and, since spark timing was
the only means of regulating the engine power and speed, a wide
range of adjustment was provided.

A manually operated compresslon release enablhd the engine to
be shutdown more quickly and more positively. Furthermore,
this device was an asset in endurance and distance flishts for
exhibition when much time was spent in gliding. It enaSled the
engine to be shut down and started at will, thus greatly conserv-
ing fuel.

A water pump driven directly by the crankshaft circulated water
to the cylinder manifolds, to the radiator and back.

Reliability of aircraft engines at that period was never outstand-
ing. Durability was even less. Ten to twenty hours operating time
on an engine before overhaul (up to 2000 hrs on modern piston
engines) was considered normal. The Wrlght engines were as gpod
if not better than most engines of the period. They performed
we11, and ln every case met or exceeded the existing requirements.



Wright 30 h.p. engine from Navy B-1 airplane with crankcase cover re-
moved. Large sheet metal patch bolted to lower crankcase was clue to
idenf if ication of engine. Pratt & Whitney Aircraft Photo.

Wright B-1 at North lsland, San Diego, 1912. Aircraft mounted on twin
pontoons and Wright four.cylinder engine after the aircraft and engine
were repaired from March lst crash. Heath-Paragon propellers installed as
shown between April 4 and April 16, 1912. Airplane crashed again with Lt.
John Rodgers on 16th, Thereafter twin pontoons were replaced with single
Curtiss pontoon, Photo Smithsonian Institution.

Nevertheless, the engines liad their difficulties and t'ailures. Bear-
ing lubrication was a pfoblem at tinres. Flowever. their rtrajor'
ploblen was piston and cylindel barrel bearing surfaces resulting
in scuffing or seizure of pistons and broken cylinders. Valve
failures were a continuing problem. Nevertheless, tl.re overall
l'ecord of the Wright engines shows then'r to have been rernarkably
reliable in view of the state of the internal combustion engine at

that tirne.

Characteristics of Vertical
4-cyl inder tfJright E ngines

Cyl/Fonn :l/r,erti cal
,1-3/8 x 4Bore and Stroke (in)

Displacement (cu.in.) 140
Horsepou,et I8-41
RPM l3l5-1500
N4EP. '."'70'81
Weight(1b).. ....160-180
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Author's Note

This summary is directly compiled from the excellent study of
The Wright Brothers' Engines and Their Design by Leonard S.

Hobbs, Smithsonian annals of Flight, Number 5, National Air and
Space Museum, Smithsonian Institution Press, Washington, D.C.
1971, condensed and summarized by Harvey H. Lippincott. Por-
tions are directly quoted from Hobbs. The monograph is available
from the Superintendent of Documents, Government Printing
Office, Washington, D.C.2O4O2 - price 60c.
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