CONFIDENTIAL

CAFMC-268- W F-K-R-12:200M

ARMY AIR FORCES
MATERIEL VESIMRE COMUAND

MEMORANDUM REPORT ON WAB/mac /1.
B-2L5 Airplane, AAF No. [2-7073
Date 23 November 1943

-~

SUBJECT: - Comparative Propeller Performance Tests

sECTION - Flight

s L entractSNes ==
; Expenditure Opl W =36
r ) PR P 4 ﬂ i ede) a
SERIALSNG- W4~ 10{o=h : i " s

Purchase Or:

A Purpose

1. To report comparative performanca results
B-2LF airrlane, AsF Ho., 1:2-7073% at Wright Field
propellers: :

a, Hamilton Standard Hydromet
full feathering propsllers, blade desi
angle range 18 4o 83 degrees at 42 ine

bladed constant speed
;5534185 norml Glade

F b. damilton Gtandari Hyd:@ ; three-bladed, cynstant speedy
. full featnering pro Del_n:*s, bladgf N~ Ho. ©,477.-C,; normal blade an le

range 18 to &8 degrees at L ! dius.

B. ractiaal Data

1. Airplane was
en;lnes with exhiaust
turbo regulator.® 74
E first ct a take-
B.2:Cey WHE
Cag. AL B

ped with foeur (L) Pratt and Uhitney R<1830-3

1 turbo-supercharyers and Minneapolis ilone nw:.l
re conducted under two losd conditions: The

s weight of 50,900 pounds, c.z« 2t 28.65 percent
sacond at a take-off prose weicht of 62,000 pounds,
nt m.a.c., wWaeels up, unless ctnerice ~oted,

plane was {lown with lar;cii:a gear retracted, wing flaps neutrsi,
siut ters automntic; intercocler shutters wide open; astiro=icme and
nnae in plece and de-icar boots installed; cowl-fix8 in spoecifiad

| : ISP
i on. Belly turrst retractad; two fifty calil er puns esen in the 1o

>+e turret anc in the tsil turred, polnted renrward; a single fifty
caliber ;un in the nose poimted strai.ht ahsad and depresto *hwrty deprees
and 3 single fifty caliber gun in the nose pointin. 1o the left a* right
angles tc the line of 13 ht and elevated approximntely Torty-five degrees.

Chzrt power data was obtained from Pratt and %Whitney idrcraft
; = B=3 '5;;-1;7 en-ine power curve No., T=731 ‘atel 1) Tebruary 1) and revissd
11 April 1941,
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2. Power calibrations with propeller blade design No. 6353A-18
(narrow blades) cowl flaps closed; mixture as noted.

a. Level flight at 3000 feet.
¥ he Avera_e
Lstime ted Manifold Automatic Test BHP s
Oross Weight Pressure Mixture Per Engine
Pounds RPM " Hg. Setting at Test Weight
59,150 2690 6.8 Rich 1191 Pt T
58,570 2700  43.1 Rich 1093 6 ox,
58,065 2550 1.9 Rich 11270 2140
57,190 2550 73 0 § Rich L 228
57,020 200 29.1 Rich Q 22%.5
56,530 2300 27.5 Rich @ 217
56,050 2250 2545 . Rich 1, 211
55,610 2200 3,2 Rich 772 207 &
55,340 5200 157 Lean ' 761 205 ./
55,10 2100 31.3 3 563 - 19059
54,910 2000 29.8 10 597 176 o~
1,&,000 2700 L5.8 ic 1154~ 242
47,130 2550 L5.9 Men 1146 22/
45,350 2550 42.0 h 1050 25145
L5 ,880 24,00 9.9 1 960 229
145,550 2300 37, Rien - S48 223 /
45,340 2250 35, Eich 217 217.5
15,020 2200 Lean 76l 219.5
L, 880 2100 Lean 67!, 197.5/
L4710 2000 Q .0 Lean 602 187.5
145550 19% 5.9 Lean 77 159.5 o
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b. Level flight at 15,000 feet.
Average
Estimated Manifold Automatic Test BHP Tru
Cross Veight Pressure Hixture Per Engline S
Pounds M "t He . Setilng at Test Welght
58,000 2550 Ji5 Hich 1143 0 0.
57 4380 2550 104, Rich 1047 . 2605 v
56,9% 2400 377 Rich o2 254
56,605 2300 35 Rich %59 C) 21,.5
56,190 2200 31.7 Kich 7 222,5
55,970 2220 31.3 Lean Q 230
55,740 2150 20.0 Lean ‘@9 222.5
55,475 2100 29.5 Lean 216.5
55,535 2050 27.9 Lean 617 200.5
55,295 2600 16.5 Rich & 1208 278
51,850 2630 L. i ro 1170 2t S/
51,150 2690 L2.1 R¥c¢h 1098 270
53,735 2630 ;0.2 1051 5656 #C
53,095 2693 37.L h 972 256
19,115 2550 0.8 fch 1150 276 /.
118,590 2550 T Rich 1057 . 267/
14%,190 21,00 33 Rich 960 258 /
17,780 2300 35, Rich &71 250 Z
47,450 2200 Rich 767 238,57
47,120 2200 1 Lean Th9 237.5
16,860 : 2150 2 Lean 700 228
146,550 3L 029.2 Lean 662 223
146,310 2080 28.3 Lean 631 218
x 26.8 Loan o 206
26.3 Lean 545 2027

46,080 ’
45,880 x‘\
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3. Power calibrations with propellsr blade design No. 6,77A-0
(wide blades); cowl flaps closed; mixture as noted.

a. lLevel flight at 3000 feet.

; Average

Estimated : Manifold Automatic Test BdP

Oross Wieight @~ Pressure Mixture per Zngine ed
Pounds RPM "He. Setting at Test ’ﬁ'ei% o MPH
59,100 2620 L7.2 Rich 1208 o 241 v~
58,760 2550 5.3 Rich 1 239
58 1,20 2550 1L1.5 Rich 2353
58,160 2300 37.4 Rich “&4 220
57,930 2200 3.5 Rich & 77 209 ,
57,790 “2R200 33.9 Lean 799 206
57,680 2100 - 3l. Lean & é56 190.5
57,180 2000 30.0 L 0 556 178
56,820 2550 1.6 i 10%5 231
56,570 1900 27. an 593 Ui
554,14,50 2680 47.0 @ ‘ 1215 2140
55,100 2550 45.1 ch 1131 238
52, 50 2550 hl.y QRich 1040 231
52,100 2300 37.! Rich 467 221
50,630 2680 L;?.‘%‘ Rich 1180 2hi1.5
50,180 2550 l Rich 1136 241
19.820 2550 - Rich , ¥ 1038 2335
49,550 2300 Ci Rich 93 223
19,320 2200 .8 Rien 783 214
19,150 220\ 3.3 Loan 77h 213
18,980 31.8 Lsan 669 202.5 /
18,860 3.3 Lean 601 190.5
148,780 XOO 26.2 Lean 571 5 164 v
18,6 40  28.3 Lean 493 an v’
118 2550 1.l Pich 1039 233.5 |
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b. Level flignt at 15,000 feet.

- Average

Estimated - -Manifold fZutomatic Test BHP T
CGross Yeight Pressure ¥ixture per Ingine

Pounds

B Setting

Setting at Test Weight| WPH

586,121
57 ] 628
575320
57,056
56,773
56,638
5( ) :L&‘\)
56,536
56,221
56,172
56,115
56 3 Oul-
55,851
59,502
592175
544,922
49,180
LE,260
L7,670
L7 ,260
46,780
16,60

16,320 @

2550 L5.1 Rich 1169 @‘ 3724.5
2550 k3, Rich 107 26l
21,00 38,3 Rich : 255.5
2300 25,8 Rich 2l
2200 ° %2.6 Rich 23l
2250 2,1 Lean 76l 231
2150 35.5 Lean 795 222
2100 %5G.0 Lcan 683 3 i
2050 28.6 640 20k5
2630 L7.2 Q 12,0 oG -
2000 27.2 590 193
1920 26,7 559 172 v~
2690 L,.8 1173 272.5
2690 1.4 1101 266.5
2690 2 101y, 264.5
2650 ¥ 80 258
2550 1152 274
21100 % R 1417 260
2400 '&3 .5 Rich 98, 259
230 O %5.5 Fich E6H 246.5
'*rm.& 32.0 Ricn 763 234 /

%1.3 Lean ThT ik

%0.5 Lean el 204.5

29.9 Lcan 682 226
2050 281 Lean 629 21
2000 26.5 L.an 7 20%.5
1900 26.2 Lean 542 195 v
1810 274, Lean S541 196
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c. Level flight at 25,000 feet.

Average
Estinated Manifold Automatic Tecst BHP True
Cross Weight Pressure Mixture per Engline Speed
Pounds REM "Hi. Setting at Test Weight #PH
47,730 2680 165 Rich 1224 %
17 5320 2550 1.5 Rich 1158
7 147,000 2550 10 8 lich 1062 .
o 16,620 2%00 38.9 Rich of) o 208
_— 116,310 2300 36.0 Rich 9ub Q) 281
16,010 2200 35.0 Rich 850 O 276
15,780 2200 33,0 Lean 803 27 v
145,590 2120 30.9 Lean : 260
15,1130 2100 29.8 Lean 2Ld
1i5 280 1900 25.6 Lean 215 /
L4 ,8L0 2550 L0.5 Rich 296
lis Climb data for propeller blag &No, 6353!&-_;@! (narrow
blades) with turbos on to pive 446 inches ifold ressure at 2550

engine RPM; mixture automatic-rich. &

Estimated
True Lvera Rite of Time to Gross
Altitude Speed GClimb Climb Weight
e

Feet MPRH Ft/Min. Mn. Pounds
0 146.0 %20 0 60,200
X 5,000 157 . : 785 6.2 59,700
10,000 170 .0\ 1170 =) 12.G 59,185
15,000 &y 1175 595 20.5 58,590
20,000 ‘ 1165 150 (e P 57,850
#25,000 2 1150 275 4.0 56,790
were discontinued above 295,000 feet because the turbo re-

gu ere not functioning properly.

Climb was not repeated at the light weight ccndition with propeller
b desi;n lo. 6353A-15 (narrow blades) because tne airplanc was taken
awav for another projsct.
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5. Climb data for propeller blade design No. 6,,774-0 (wide blades) .
with turbos on to give L6 inches manifold pressure at 2550 engine RPM;
mixture automa t1 c-rich.

2+ Take-off gross wei;ht at 60,200 pounds.

Fstimat
True Average Rate of Time to m
Altitude Speed BiP Climb Climb ht
Fect VP per Engine Ft/¥in. Min, , #ounds
0 146.0 1145 740 0 o 60,200
5,000 157.5 1165 740 QQ, 59,865
10000 =<, 170.0 1170 720 53,160
15,000 183.5 1175 - N0 58,590
20,000 198.9D 1165 ‘ 510 57,815
#25 ,000 2150 1150 350 56,950

#Climbs were discontinued ahove 25 OQ:E, because the turte
reculators ware not functicning proper

b. Take-off gross wei ht : 70 pounds.
Zstimated
True Average ¥aniTold Rate of Time to fiross
Altitude  Speed BiP Pressure Climb Climb Yielght
Paet MPH __ per Eng T Ft/Min. Min, Founds
0 157.0 o 16.0 1120 0 51,670
5,000 1147 D %65 L6.0 : 1100 L 51,325
10,000 \1 70 6.0 1056 * 9.2 - 50,965
15,000 ‘ 117) hé.0 80 1:.2 50,580
' 1165 hE.0 870 19.5 9’.),4.65
1153 L6.0 7% 25 .8 149,690
115 1;6.0. : 690 215 !;9,560
~ 1025 2.3 375 el 19,950

Criticel llg;tgde for 2550 RPH and L6 inches of manifold pressure
miting turho Rﬂwg-

6. Results of co1uarut1ve take-off tests obtained by the phoiographic
method will be reported by the Aircraft Laboratory.

-
)
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7. Determination of airspeed and zltimeter errors with two type
D-1 airspeed heads, one on csacn side of the fusela e with static openings
28 inches out frum the fuselupe, 26 inches behind the line of intersection
of the nose and fusela;e and approximately level with the top of the

astro-dome fairing. Static lines interconnected, and pressure line connected

to left head only.

Indicator Airspeed

Indicated VS Calibrated Installation t

Airspeed wWater column Mirspeed irror or
MPH wrH MPH “PH (/Y _ @ Feet
240 239 al2 <3.0 C}J -20
225 224 2255 -1.5 -10
210 209 209.5 =045 0
199 184 186.5 , % +15
17G 168 165.5 +30

150 148.5 Uds.5 Y. 0 WS
130 -129.0 123.5 & 55 +60

Gs Conclusions.

1. 1In level flight at 3,00
blade propeller (design lNo.
one Fii) at high spsed and
ran;e; at 15,000 feet at b
No. 639534-18) is approxipht

at both sross wei:hts, the wide
is very slightly faster (approximately
o 10 MPH faster through the cruising
, s¢ weights the narrow tlade (desiin
7% ¥PH faster at high speed and 2 to 3
#Pii faster thnrougn the in; range with approximately the same
puetformance at the vey powers. Only the wide blude (design No.
6iy774=0) was rumy s #)0 feet s¢ no comparison can be yiven at this
altitude. The co&ggﬁ tive performance results of the spead vs power
data correc i@l ss walghts of 15,000 pounds and 60,000 pounds are
.

sa0wWn on Yied summary curves on pages A-1 and A-?, raspectively.
ove results are contrary to all expectstions; specds were
acc o determined but since torquemeters were not avail:ble for this
tedt, Mg sepower fijures were ortained from engine power charte. This
tAod of determining powers iz never entirely szccurale and may be con-
bly in error depending on the carturetor settings and the gencral
overall efficiency of the engines on test airplane. 2

%3, In the climbs st the heavy g ross weight, the narrow blade
propeller (design No. 6393A-18) has approximately 60 feet per minute
higher rate of climb at sea level and approximately 75 feet per minute
lower rate of climb at 25,000 feet than the wide blade propeller (design
No. 64774=0). Climb ccmputations zre accurate to + 3%. Either propeller
may be used with nearly equal effectiveness for all normal operations
below 20,000 feet. Above this altitude the wide blade propcller {design

No. 677A~0) gives a decidedly better rate of ciimb.
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Flight Test Branch 9 Pages
Memo Report No, Eng=l7=1672-A Page 9
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Co Conclusions

4o Flight Pests of this nature require accurate measurement of
power as well as speed and should not be attempted without the use of
torquemeters on all engines which can be so equipped,

Ds Recommendations &

None.

'ilajor__, A, Cn
f, Bomber Fli ght Test Bro
g ,' ""'-A..C
& Vs f'f""i/ 'f“ -

A £o 8. CARROLL: Brig. Géme, USA*

%‘ / Chiaf, Engineering Division
Distrivution: : :
Chief, Engineeri sion ,/"
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Chief, Aifc
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mics Branch
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