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Serial Wo. WAC-15 

(1) OBJJitns file object of this teat was to 1nve8Ugate 
th8 durability Of the P-1 engine and to obtain information 
upon which to basa the further refinement of the engtae. 
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AT 2&E BE<JINNING OF .. 50 BOUR US%· 

( 2) . In order to give a o lear idea · of the won ot develop~~~~Dt ot t~ . !'·•1 
nine o7linder e~1ne~ a short desoripUon ot the cl1ftePeneel between tu .. 
original engine and the ti:nal engine wUl be neceeaarr • . . • . 

(Z} The P-1 nine QJlinder engiDe aa asaemlt1e4 on Feb .... 19M. 4iftered 
f'l'om the .final s:1gine as follow:u 

(4.} A. The outside diameter of the · orlgl~l engine waa 41ft •bU.e the tbll 
engine is 50". To affect ~his change U ••• neoeseary to lqt~ 'be •••• 
and al"tioulatad rOds and tbe cylind.er •leeT88· . 

(5) B. 'l'he main ~ankcaae o! the original el18i·~ ••• ... to i.noe)J"por•t• • 
t~ in,ake manifold 1yatam at the rear. A cone ahapeA 1eo'10D ••• oarrle4 ou• 
:from the OJlind.e:r pade over the mau~ol4 ayet--. wlai•h tenblated. ill the · · 
moonUng tlzge. !be intenn.ediate eection••• .-..-ea tJl;tha tu14• ot the' 
main crankcase and secured bJ atuda an4 dOilf•l.l· 01'1 the tiDal -.1n-. the IDlbl 
orank.Oase is built in tha for~ ot an · annular ring w1\h ~· ci7ltdu- ,.4a ~ 
the peripheey. bl'iclging tba front am nar faces. 'DM.P l'i'bll Joill the trcmt 
and l"e&r faces at the intel"section ot the o~linllv pa411. .& .-nit'olt\ oea\1JJ« 
as shoftn ·in sketch page 69 is -bolte·d with s~cls •o the red' tit 'tlbe .a.1n •••tl:rw
an4 the intermediate seotioJl is seett.red at t:be tront. fi"1ng wer a unterlllff 
ring on the main orankoase. J. large aln ant greater n\1111Der ct shu an 
used to secure the -in crankcase and 111tane4iri• aeotiOD.• 

( 6) Oe .The aize Of crankshaft of tbt t _irat 811g1ne a' t- izatn .881'1%28 •as 
2-%5,4sl• • The final engine llaa a cranklbatt of a" dia .. tut at the :to.rn.rd. 
Dl81n bea.rbag and correspondingly larger ball bearings. .fbe tl• 114 the ·rear 
end · of tile orsnkahatt was not ohang"• ~be larger llhatt .-..-~•• tb4t ~- ot 
8 larger propeller lm'b. cam bearill8 and orankOue 'bear1J&« ~1nP• .. .ftiW 

· laJoUt of gear _canters was neceaa.aey *<>ge_her .•Uh a~- ol aaU.,. 
oha~··· . 

. ' •. 

( '1) D. The master rad ot 'he origblal P•l was lighter 111 ·•• a4Uoia •t . 
the orankahaf't bearing am shorter . in ltn!i;h. · ' · ' · 

(8) II~ .&.a mentioned. unct.r ".&." the OJlinder aleeYea were ahor\w oa ~e 
original engine. The Yanes -and valve guides w.re also 1hoxofier \hi!IU U1e 
final dimension. !be valve linkage had anBller bea.riag 8QII'tac ... 

(9) P. Tha ori81nal P-1 pie'to:tl8 ·aere Of the eltpper 1ir»a wita a ••ll .. 
ahor' Wl"ist pin carried between two 'bo8Bea llllpported by 2 parallel J,t• 
plaoed Just under the head. Tbe final pht'an ~Dilln on page 66 1a ot''la 
eeini-slipper type. 

(10) ·· G. No magneaiwn caat1Jl88 were used on the tlr•' "Bille. !bt ~lM1 
engine had magnesium cast1~8 a• noted in sub-eai$DblJ wet&'ht• pap toL 

· (11) H. A number ot minor difterenoee in the ·tiio :qin&a •~•' aUJh ae ot'- , 
so oops ori the erankaha.ft of ~· firai ~~ lne, no piu tn 'he oaa 'beU'!Ds 
first engine• Splitdort ss-9 mag%1etos tirat enema. 
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(U) The development Of the P-1 nine cyliDd.er engine started With lingle 
c7lindsr tests ~rom which a cyHnder 111d piston were designed wh1oh would 
run 50 hours .at f'ull throttle on the tmiYersal · engine. The nine o,-linder 
engine fitted with CJliniera ~ a design al:Dllar to that developed on 
the single cylinder engine, was then conatraoted. 

(13) Testa ot the 9 cylinder engine started lab. 2?, 1924, brought out 
several detects, The engine would not run tor aey. length o't Ume w1thoat 
seizing a piston on the cylinder wall. The IIJ>&rk plugs· would not tire 
consistently due to excessive oiling and the •~lYe springs bi'Oke continuall7• 
bperiment with difteren t piston clearames and modifications . in the oiling 
system did not cure the troub~. The slipper type piston was t'1nally 
discarded. 

( 14) A. Tert short trunk type piston was then 1111ed Which after a ·number ~
alterations in engine oiling, etc., was run at tull ~rottle .. Teloping 
402 ·hDrse power. The oil and tuel cona'lllq,ltion were high hOIIever. 

. . . 
(15) It was dooided ~at an a1gine ot this aile • oo~d requil'e a larger. 
outside diameter to increase the bearing surface on tba pistons, to decrease 
the angularity of -.he connecting rods and to permit the use ·ot an o~l . 
scraper ring to oonti'O 1 the oil oonsa.mpt ion. The snort o~11J:I4ers and 
master rod ware t~ref'ore atored and new o ylimars vr ith lo:ager sleeves 
eonstruoted • . 

(16) Th8 Stglne was then rebuilt w lth the longer cylinder aleeve:s, cylinder 
heads with lo~er Talve guides, longer master and articulated rods and 
trunk type pistons With .longer skirts and oil ring grooves at t~ boUom. 
Three single NA-S?' Stromberg carburetors ware uaed as it was believed that 
the rt'¥ixirllU!Il power and beet ~el consuapUon oharacteristioa could not be 
obtained with one double carburetor. A :ne·,, type crankoase ·wae ~aad to . 
·.vhich a section forming tha induction system was bolted. ~he n.-v crankcase 
was constructed to secure a steel 110unt ing plata by a ring ot stucl1 at the 
rear ot. the orankoase. :the mounting plate was designed to be .upportad 
from the airplane )tfth a tubular momt lng structure.. 'fith the new 
equipment the eng1~ ran ._11 but ·was lmr on sau:lruum horea f,1(1W$r • 

. £ number of s ett 1:ngs,._ ot 118gneto s and carburet ore we ra tr led which improved 
the performance. !'~ Talve springs were finally chaneed to &JW"lngs ot . . 
greater tension Which brought the horse power liP to a reasonable . figure . . 
The valva spring bJ."eakage was also checked by better heat treatment. 

(17) Daring the aboYe experimenting the pistons cracked in the piston pin 
bosses and the rtaster rod cracked around. the bolts. 

tlS) Kagnesium was tried on the cl'ftnkoaae rear section, intermediate 
section and ·tront section. The intermediate section broke around the 
centering ring to ~e lftlin eecUon. The tront section brob at the oam 
drive gear shaft suppor,. 'fhese partie wen replaced wUh 'he original 
alumillWil castings. A new design of' semi-slipper tJPe pistons ~u tiUecl 
with a ring at the 8k1rt. 'rhe e:zigtne was then started on a 50 hour 'eat 
on Oct. 8, 1924 with the e~lpment just described including the cracked 
master rod. 

(19) !he 50 hour teet and the subsequent running is 1Ull3 ooT•rod elsewhere 
in this repo.rt. · A rasu~ . of the engine rumiing time included 1~ tbil 
rutline will be found on page 20. 
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