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To determine the endurance of the Hyper No. 24 oylinder when
tested at #11 I.M.E.P., 215°F. carburetor air tempersture and 3000 R.P.Ms

SUMLAY
1, Pifty hour endurance rung

a) Average engine speed cceccocvcerves

bJ"J\ﬂr&E‘ T MeBoPs scovssocossscnnns

0) Average indicated fuel oonsumption
d) Average ocarburetor inlet air .ssees
@) Average absolute ocarburetor press.

f) Average proeatone flow ceseeccecces

%]

\
1

2098 RPN, . 1
218.7 I%l.lsq. tp.
+483 1bs,/sa. in.
215 deg. F.

47.2 in. Hg.

15 gal./min.

The contract requ irements were 3000 R.P.M.} 211 1lbs. per aq.
in., I.M.E.,P.} 210 deg, ¥. ocarburetor airj .56 lbs. fuel per BcHoPc. hr.
whioh was later changed to .,480 1lbs, fuel per indicated H.P. hr.j and

15 gal. per min, prestons flow.

2. Inspeotion after the test revealad no defeoct with the

exoeption of the commression rings whioch were worn. The power at the
end of the run was slightly better than at the start indicating that the

worn rings did not interfer with the cperation of the engine,

3. Spark plugs continue to give trouble from lead fowling.

Four sets were necessary to complete the endurance run.

QONQLUSIONS

The lndurunoo of the Continental Hyper No, 2A oylinder is

satisfaotory when tested for 50 hours at 211 lbs./sq. in. I.M.E.P. and

3000 R.P.M.
RECOMMWENDATI ONS

That the first endurance run oalled for undey the terms of
eontract WS35 AQ-g322 item 6, artiole 15 be oconsidered completed.
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4. The ocam eontour was W to give omunt ummtm
end loads at the opening nnc om.tu of the' nlmn. e i .
| 5, Needle buﬂ.u li tkl Mhl' mm ﬂtlbt !‘hh l'l.! ‘done
‘%o prevent a tendensy to lmt W‘ﬁmﬂ ugl oam . 2 m Inl :
' prmn sucdessful, PR T B
6+ Piston -uh 1m -"'_'_f,r';._'- hanged ring
‘and eluranu- as lhovn in l‘ic. is -mn Humniu ﬂm um.a er
four were used in order %o nuw mmoﬁ lm hﬁﬂﬁ n.nd thus
‘afford maore heat protwtl.qg for thn tnp rint. “Po- ﬂur%m m‘lut tho

top ring a heat dam oonnutiu of a um aht then m top ri.u lgu

““do y A LR : d : .

7+ No stellite on -uhm-,llt..'-uivi-mt {nsert, ' This wes done t0
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allow the valve %o hnmor An %o a mt in oase of aistortion, Sinee
the heed casting dhanges appeer to. h:n improved the distortion
troudble 1% is probably no laucw uu&um to continue thu feature,
The unstellited sest Was satiefastory, o

a. New lxhaun valve with stellite w.m head (drawing
No. 4288). The former valve had a ttw._ plece h_n! (drawing No. 3333).
The valve is satisfaotory. |

METHOD OF IEST

Substantially the same tut set-up un uud in this teat as
desoribed in previous reports dated l'obnarr 6. 1938, oad August 3,
1083, However, the following changes tnd m:mmmta nu madey
1+ Change from dynamometer Nos l 10 W in. 8 'l'luh
was upnully arranged to suit the mt mum-mn. nn l it a
160 Hile General Bleotrie TeL.Ce 80 lrhcmu lﬁ 2 vas & ‘Hi H.P.
mchint. Consider: ble troubh was utpultu”d with drmouter lloo &
when the prescent te:ti.ng was started md ihi,l tcooun'u for sone or the
delay in the test program. :

_ 2., The ocarburetor air heating was m ‘entirely hr :tull
u-tml. of by a oombination of steam end -1mnu1ty a5 muny. The
oleotris heaters had proved hard to maintain-and also wers mush bulkier
than tm improved steam heater, Btm et eo lbi. w aq. 1n. pru-un

%} lumundl tm aopper coils of an. m&n Iiu ﬂ M# am mzen the
u-tr mmd. ‘This heater has ywm tronbh free, _'
gk '8¢ A paoked NARY uu-'hurﬂnh 1«\:9‘ h thc .m Mpl, was uul

f 1n phao qr tho urburutar Lu th. -um m ‘rhu m m Yo pﬂmt

: muug or ﬂu fuel in tho mmiur m m mu monm by the '
" inereass in mb\arttw air -wm“q;m.l?o degs Te %0 215 Deg. T.
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4, A prestone out t'iqporatuﬂ regulator was ,a.d,dn-ﬂ'.‘.- This 18

g"..!'o'aru No, 10 air operated regulator, |

B, The prestone flow was measured with a sharpeedged orifice
which had been oalibrated under the test conditions, The flow was
held at 15 gallons per minute by throttling the pump intake,

6. The volumetric fuel measuring system w_il changed to a
balance woighing scale.

Fig. 10 shows a diagram of the test set-up.

The o4l used in this test was Stanavo 120 which has a
visoonity of 120 Saybolt seconds at 210 deg. F. : ,

The fuel used was Stanavo avietion ebhyl snolino No.' %
for the first 31 hours and 25 min,, and for the reﬁ@ind‘!ﬁ-.or the test
gasoline from the Standard 01l of Indiana complying With Us S. Army
Alr Corys .Bpoeiﬂqﬁt:l,on No, mm and oontaining #‘bt 1i§a than 4 o.0.
qr'.tﬂn-cthﬂ lead yer gallon. A sample was sent to wi-tsht Pield on
5-36-34, ‘ L
| The average prestone in temperature was 289 dog. 'i. and the
average out 352 doa. . :

-The nnram 0il out temperature was 160 deg. T
B The dynamometer and the thermometers were oelidrated before
and Ii‘tu‘ the endurmao runs i :

' ' The spark advance was 14 1/23 dos. for most of the test,

% 'l'hn ‘boost mmrod. at the ecarburetor inlet was batwnn 17 anﬁ
g "'JJ‘ inohes of meroury.

LI  The surge tank at the carburetor entrance had:-a volume equal
'35;;.:_--,10 nmmmuly 25 times the piston displacement.
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REGORD OF TEST

The endurance log is shown in Fig. 9.

The following stops were required by the engine dnrlng1thi
80=hour endurance run: ]
\ 1, 5 hours, 25 min., Ground in exhaust valve. It is ﬁhqusht
‘that the valve seat Was not down solidly against the head as this.
trouble was not encountered again,

2. 5 hours, 55 min, Changed H, T 300 spark plugs after
6 hours on these plugs. During the first 6 hours an attempt was made
to hold the brake specifio fuel at .58 lbs. per B.H.P., hre  This
fesulted in h-avy detonation and finally preignition,

3. 31 hourl, 25 min. Ohenged H.T. 300 lpn!!.rlntl after
26 1/2 hours on these plugs. Lead deposit or d.tummtion of thl
insulation caused missing. Ui LA R g o

4. 44 hours, 20 min. Changed H.T. 300 sperk plugs aftor 18
hours on these plugs. The plugs of stop 3 were used with Stanave ¥
aviationlethyi gasoline No, 87 whioh ordinurily has 2 0.0. orftotxd-
ethyl lead per gallon while the plugs of this atop were run with
contract gasoline (Y3557-G) which hed "not less than 4 o.c; of tetra-
ethyl loadzpor gallon", The higher lead content of fhi later rugl -
undoubtedly caused the reduction in plug lifs. |

The oil consumed during the last 44 hours and 5§ min, was
21,78 gallons or .,494 gal. per hour, -It.il thought that this rolitively
high oil consumption dcntributed tp the tendency to detonate. ;

A temperature plug in the fuel oharger hole showed about
450 deg, F. during the test, :

Blowby as indicated by the orankoase pressure was oonstant

throughout the run,
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A gasometer oould. m ht ulll iuluﬂ er m :.m: ot seal
at t)u amk:h;rt flywheel m. m inntnu mma hal hmm&
_ to be a :n:l.uble i.mll.antiou et‘ Mm J,;;i '

_ ?uunl 1mmtion aﬂu ﬂu hlt thd bt one raun. She

“broken oil ring shown 1.n :l’ts. 84 This tulm is thousht to have

‘resulted from gas lm by the mnuinn rings putting pressures
on the upper side of the ol) ring and treaking it over the slots.
The caxbon formation on ‘the head of the exhaust walve shows plainly

_where the stellite joins the mou. /This is shown in Pig. 7. No

" "unuluul carbon deposits tnmi utnhtu. nor uu n.n; pu-u turetohod

or unduly worn.

Bings: h"'ﬁf
- Y ’l'ha pi.aton rings were mwmrtm Hamnered P:I.ato

45 6.5' sﬁp. set at .0285 ﬂlﬂm"l : ﬁﬂ“ the endurance m m eapse
had' {noreased to .075 on th‘:rtqp. (048 on. the 2nd., and .ﬁﬁﬂ on the

thm ring. The oil ring N MMnd to -DM. This mmlpondl b
“ﬂ.’ of ,01%5 on a side for m iﬂ#. +005 on the 2nd, 2nd -00“ on tm

third ring. No ﬁnsl ware !‘huk u m groove.

Piston:

Figure 1 shows $he plnon nnd rl.u dpamul. au ﬁm 6
shows the piston thrust lido tﬁu the m.un.u run. The hut dam
gbove the top ocompression ring was nearly rilled with oarbon, however,
this need not impair its lﬂutivmuu a hll‘l M.

Yelves;
The intake valve was giolm uaht :ﬂqr th. tm and

aprpeared normel in every way.
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| The exhaust valve allowed & slight mr-u # @asoline after
the Sest. However, the seat loohu lﬁ“ and tl m in rig, 7. The
ou'bon ‘was wire Bmm& off in one mt w m ‘$he surfaoce,

| The l’hu:lto on the umnuq ﬁh' ﬂ‘ ‘was orasked before
the start ortaummcmnot speer to have ouu-l during the
test. v
The oxhaust valve seat vas abous 1/16" wide end 4id not

ohange during the teat as shown by the substantially unchem ged valve
oleerance. The valve clearances before the test were set at .,036 and
afterwards were found to be .037 on the intake and .038 on the exhaust.

m‘ﬂu oylinder bore changed less than ,001 in any direction and
the avorage wear was about ,0003,
The valve seats in the head were amooth and appesr 'ﬁ be
boaring evealy around the airouaference. The valve guidea wore Mmlo
Ia removing the spark plugs during the enduranos E while thr_
oylinder was hot the inserts were foreed into the combusti that
about one~half of a threed was u:pmd. :

83
2izentlo “io pI! i'*'or bearing wes worn execessively as shown hy the

dimensional records, Figs. 2, 3, ¢, and 5. The greatest wear showa is
fqr the rooker arm bushing which was ,00185 on the vertiocal diamster.

mm&c eonnecting rod was found oreocked at the upper end bols
boss, This probadbly originated from localized stresses in a thin
seation at the bolt head seat. The rooker housing bosses at the short
cyiinder ctuds were depressed and are to de refacged,

The ocoolent pump drive bevel gear had one Sooth hrokem out,
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: "dp'sm tut oonditions to ueet: thl mﬁuf requirenents. It was
‘fm m‘ an I.M.EBoPo Of 211 lb'o ﬂ!‘ 8¢, in. at 5000 R.P.M. with

o7 deg, P carburetor air oould be. obtained at between 17 and 18 inches

of meroury boost. The frintion at 18 inches meroury boost was 47 lbs.
per aq. 1‘:1. loavins'lai'n;ﬁ}'l.r. %o be shown by the engine. The 2
‘mixture r;tio'wal held at the minimum consistant with ateady running
and ninfnun.aatonation. This value was 488 lbs. per indicated horai
power hour av.rast-tbr the 50 hours on 56 lba. per hrake horse power
hour for an engine having 88 par cent mechanieal orriotonofa It will
‘be noted that the average of the 1;:1 2l 1/3 hnura 1: .i?? lh-. nor H
_'indioatod horln powar houro

' No direet ocomparison ln power detween tho oylindnr of Hyper
No. 2 and of No. 2A cen be made, TNowever, if a point at the 39 hour of |
the endurance run of the report ot August 3, 1933 is taken the
following vel ues are read: oarburotdr pi'euuu 43.6 in., He«; 165 deg. ¥
sarburetor air temperaturej and 211 1bs. per sq. in. I.M.E.Pe If this
18 corrected to the conditions of this test as shown on the log at
41 1/2 hours the I.M.E.P. i8 identical,

*H "' x 211 » 88042 IM.EePe

In gnnoral, it 18 thought the performance is close to
expeotations and is oamparable with the results of previous testing,

Considerable development was necessary before starting the
endurance run. It wes found that piston rings would wear badly or
feather durinz the run in. On the theory that heat conditions were
responsible, five pistons ineluding the NAK cooled piston were tried
and 8ix types of rings inoluding steel rings were used, Orinding the
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Cylinder hot and honing instead of grinding were also tried. During
" the ocourse of th:is development nine run-ins wers required, The
trouble waupyart;ully esorided te the sylinder material uh;ahlwan
8.4.Is 4130 steel heat treatod.to 350 brinell. A separate metallup=
gloal report on oylinder barr_al' materials is deing prepared. On
disassembly of the oylinder from the hesd about three quarters of the
threads were found stripped from the aluminum head. The piston ring
trouble encountered is now thought to be lurgely the result of the
poor thermal oontmet betweon the oylinder and heaed at these stripped
threadss |

4. few head was assembled to a S.4.B. 1000 stee) barrel an#h‘
this a?iihdur weg used in the SO-hour enduramom rum.. . 45 1 Sl

-
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