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ABSTRACT

The Military Potential Test of the Model PA23-2501 Fixed-Wing
Instrument Trainer was conducted by the US Army Aviation Test Board
during the period 1 October to 6 November 1964 at Fort Rucker,

Alabama. Flight under actual anfi simulated instrument conditions and
demonsirations to personnel representing the US Army Aviation Center
and the US Army Aviation School were conducted during the test period.

It was found that the Model PA23-250B test airplane as changed by the N
technical proposal will not meet all of the requirements contained in \
the Model Specification. It was recommended that a confirmatory test

be performed on the initial production airplane if the Model PA23-250B
airplane is sclected as a fixed-wing instrument trainer.
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UNITED STATES ARMY AVIATION TEST BOARD
Fort Rucker, Alabama 36362

USATECOM PROJECT NO, 4-5-1001-01

REPORT OF MILITARY POTENTIAL TEST

OF THE MODEL PA23-250B

FIXED-WING INSTRUMENT TRAINER

SECTION 1 - GENERAL

l.1. REFERENCES.

A list of references is contained in appendix I,

1.2. AUTHORITY,

1.2.1. Directive,

Letter, AMSTE-BG, US Arm Test and Evaluation Command,
29 October 1964, subject: ''Test Directive for USATECOM Project No.
4-5-1001-01, Military Potential Test of Fixed Wing Instrument Trainer
Aircraft,"

1.2.2. Purgose.

To determine whether the ""off-the-~shelf'' Model PA23-250B
airplane fulfills the Model Specifications for fixed-wing instrument
trainers (reference 2).

1.3. OBJECTIVES.,

To determine:
a. Specified physical characteristics.
b. Specified performance.

c. The adequacy of the electronics configuration as proposed.
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1.4. RESPONSIBILITIES.

The US Army Aviation Test Board (USAAVNTBD) was responsi-
ble for developinrg, preparing, and publishing the plan of test and the
report of test. Assistance during the test was provided by the US
Army Aviation School (USAAVNS). Final approval of the plan ard re-
port of test is ¢che responsibility of the US Army Aviation Matericl
Command (USAAYCOM).

1.5. DESCRIPTION OF MATERIEL,

The proposel Model PA23-250B instrument trainer airplane is a
Jow=-wing, all-matal, tricycle-landing geas, twin~-engine airplana. The
fusclage and constant chord cantilever wings are separate semimonos
coqua structures, The alrplane is powered by twe 0-540-A1D5 direct-
duive, wet-sump, horizontally-cppesed, six-qylinder, air-:colel engines
fitted with turbosuperchargers. The rated takeoff and rated maximum con-
tinuous brake horsepower is 250 at 2575 r, p.m. Each engine dxives a 77-
inch diameter, two-bladed, full-feathering, constant-speed propeller. The
propellers arc equipped with a blade unfeathering system. The cockpit pro-
vides individual, adjustable, side-by-sidc seate for the instructor and stu-
dent pilot, Individual forward facing passenger seats are lccated in the
cabin area behind the instructor pilot's and student pilot's seat. The fuel

capacity is 144 US gallons. The gross weight of the proposed instrument
trainer is 4800 pounds.

1,6.1. In June 1962, the USAAVNS submitted to the Commanding General,
US Continental Army Command (USCONARC]), a requirement for a com-
mercially produced, Yoff-the-shelf, ! fixed -wing instrument trainex to re-
place the tactical airplanes presently used by USAAVNS for instrument
training, In February 1963, the Directcs of Army Avistion, Qffice, Deputy
Chief of Staff for Operations (DCSOPS), submitted a Statement of Materiel
Requirements to the Commanding General, US Army Materié¢l Command
(USAMC), for an ''"off-the-shelf! fixed-wing instrument trainex, A two-
step procurement program was established, The Model Specification, which
was revised June 1964, accompanied the Request for Technical Proposals
(Step One for the Invitation for Bid) which was propared by the USAAVCOM
and mailed to induatry 16 July 1964, Each bidder was required to submit a
written technical proposal and one unit of the version of the aircraft on
which it proposed to submit a bid, The Step Two of the competition will be
confined to the bidders whose airplancs and technical proposals ars found
acceptable. The second step consists of a formal procurement in which

bid prices will be submitted.
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1.6.2. A Model PA23-250B test airplans possessing a Fedoral Avia-
tion Agency (FAA) Standard-Normal Category Certificate was delivered
to the USAAVNTBD for evaluation on 1 Octobexr 1964.

1.7. EINDINGS,

The Model PA23-250B test airplanc as changed by the technical
proposal will not meet all of the requirements contained in the Model
Specification (appendix 1I).

1.8, CONCLUSION,

The Model PA23-250B airplane will not meet all of the requirements
contained in the Model Specification (appandix II).

1.9. RECOMMENDATION.

It is recommended that a confirmatory test be performed on the
initial production airplane if the Model PA23-250B airplane is selected
as a fixed-wing instrument trainer.
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_j SECTION 2 -~ DETAILS AND RESULTS OF SUB-TESTS

. 2.0. INTRODUGTION,

2.0.1. During the pexiod 1 October 1964 to 6 November 1964, the
Model PA23-250B test airplane underwent a 25- to 50-hour fligat test
program conducted by the US Army Aviation Test Board (USAAVNTBD),
at Fort Rucker, Alabama,

| 2,0.2, Flight under actual and simulated justrument conditions and

i flight demonstrations to personnel representing the US Army Aviation
Center (USAAVNC) and the US Army Aviation School (USAAVNS) were

! conducted during the tost period,

2.1. PHYSICAL CHARACTERISTICS,

2. 1, 1, Objective.

To determine the physical characteristi~~ of the Mcdel PA23-.250B t
| L test airplane as contained in paragraph 1.1.1, 3.2 - 3,4, 3.6, 3,7, and !
? i 3.9 - 3,11, of the Model Specification (appendix II). ‘

2.1.2. Method.

; 2.1.2.1. The physical characteristics listed in Model Specification para-
; graph l.1.1 were detzrmined by visual study,

2.1.2.2, Determination of the physical characteristics listad in }4odel
Specification paragraphs 3.2, 3.3, ard 3,4 wvas made by measuring the
airplane and weighing it with full oil and with fuel:drained. Weight and
balance computations were made for the proposed gross weight, ‘

2.1.2.3. The physical characteristics listed in Model Specification para-
graph 3.6 were determined by visual and physical studies. Instrument
panel cutouts were used te study the panel proposal.

2.1.2.4. The requirements for interior and exterior lighting, outlined
in the Model Specification paragraph 3.7 were checked during right
flights. The rotating beacon was checked for confermity with paragraph
3.705, Civil Aeronautics Manual 3.

—
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2.1.2.5. The heater was operated and an analytical study was made
based on the Model Specification requirement paragraph 3.9.1. and
on the rated output of the heater.

2.1.2,6. The aircraft furnished for the test was not equipped with de-
icing and anti-icing equipment; therefore, a study was made from the
description of the system in the FAA~Appraved Flight Manual z2nd Main-
tenance Manual to determine conformity with the provisions of Mcdel
Specificatior paragraph 3.9.2.

2.1,2.7. Oxygen equipment was not provided with the test aircraft,
A study was made of the descriptive material of the equipment found
in the FAA-Approved Flight Manual ard Maintenzance Manual to detex-
mine if the equipmert cifered in the tech-lical proposal was capalls nf
meeting Mcodel Specifization paragraph 3.9. 3.

2.1,2.8, The area for stowage was measured and photographed to de-

termine whether the space provided met the provisions of Mcdel Speci-
ficatioi: paragraph 3,10,

2.1.2.9. A study was made of the publications that accompanies the
test ajrcraft to detarmine whether the requirements of Model Speciti-
cation paragraph 3.11 were met.

2.1.3. Kesults,

2.1.3,1. General Description, paragraph 1.1.1, Model Specification:

2,1.3.1.1, The Model PA23-250B test airplane was equipped with indi-
vidual side-by-side seating for a student and instructor pilot in the cock~
pit (figure 1). Immediately to the rear in the cabin area, individual
side-by-side seats were provided for two students.

2.1.3: 1,2, Dual side-by-side flight controls were pmided'vfn the
cockpit.

2.1.3,1.3., The Model PA23-250B test airplane was pawered by fwo
0-540-A1D5 reciprocating engines equipped with Model TE(4 turbo-
chargers. E&ch engine drove a two-bladed, full-feathering, constant-
speed HC-82XK-2C] propeller, A positive propeller unfeathering sys-
tem was not incorporated, The technical proposal listed the installation
of unfeathering accumulators on the propossd instrument traicers.

————— . N e




Figure 1. Seating arrangement,

2.1.3.1.4. The Model PA23-250B test airplane featured an nll-metal
semimonocoque construction and was equipped ‘with hydraulic retract-
able tricycle landing gear.

2.1.3.2. Paragraph 3.2, Model Specification: The basic =~ight of the
test airplane was 3144 pounds, This weight did not include all of the
equipment required by paragraph 3.9 and the electronic equipment listed
in appendix 1l of the Model Specification, which were not installed on the
test airplane. No deletions were made from the bas!: weight for items
inatalled on the test aircraft which were not required by the Model Speci-
fication, The technical proposal did not include a weight analysis for the
proposed instrument trainer, The proposed basic weight of the instru-
ment trainer is unknown.
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2.1,3.3. Paragraph 5.3, Model Specification: The center-of-gravity
(c.g.) range was 98 inches (forward c.g. limit) to 100.5 inches (aft
¢.g. limit), No restrictions to mission payload or utility arosc from
constraints relating to the c.g. range.

2.1.3.4. Paragraph 3.4, Mode] Specification: In addition to fuel and
oil necessary to accomplish the endurance mission (5.0 hours at 65%
power at 7500 ft. MSL), the useful load of the test airplane was 851
pounds. The technicil proposal did net ipclude a weight analysis; there-
fore, the useful load for the proposed trainer was unknown,

2.1.3,5. Paragraph 3,6,.2,1, Model Specification: The “4odel PA23-2508
test airplane {catured an all-metal semimonocoque consc.action of the
airframe.

2.1.3,6. Paragraph 3,6.2.2, Model Specification: The cabin intexior
arrangement provided individually adjustable side-by-side front seats.
Two additional secats were provided immediately to the rear of the front
scats. The scating arrangement permitted the exchange of the seating
of the three students during flight, Shoulder harnesses wcre not pro-
vided in the test airplane and were not included in the technical proposal.

2.1,3,7. Paragraph 3.6.2.2.1, Model Specification: The fire extin-
guisher (4210-555-8837) and first-aid kit (9-196-650) are Government
Furnished Aircrait Equipment (GFAE) and, therefor’, were not present
on the test aircraft,

2.1.3.8, Paragraph 3,6,2,3:1, Model Specification: The test airplane
was equipped with dual flight controls including rudder pedals with toe-
type brakes for the student pilot only (fi; re ). However, the technical
proposal provided toe brakes for the inst.uctor pilot. The rudder pedals
were not adjustable; however, the technical proposal provided for ad-
justable pedals.

2.1.3.9. Paragraph 3.6.2.3.2, Model Specification: The rudder and
stabilator trim-tab control cranks were located in the center of the
forward cabin ceiling, Thesc controls were accessible to both the stu-
dent and instructor pilot. No provisions existed in the test aircraft
for in-flight aileron trim. The technical proposal included an in-flight
aileron trim.,
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Figure 2, Model PA23-250B :‘nal flight ccntrols.

2.1,3,10. Paragraph 3,6,2.3.3, Model Specification: The engine
control levers were mounted on the engine control pedestal located

in front of, and between, the student and instructor pilot. The engine
control levers controlled the throttle, propeller, fuel mixture, and
alternate air. A friction lock knob on the right side of the engine con-
trol pedestal locked the engine control levers in any desired position,

These control levers were easily accessible to the student and instruc-
tor pilot,

2.1.3,11. Paragraph 3, 6.2.3.4, Model Specification: No positive
three-axis control surface lock was provided with the test aircraft,
The technical proposal stated that positive control surface locks would
be furnished with the proposed traingr.




Figure 3. Proposed engine instruments

2.1,3.12, Paragraph 3.6.2.4,1, Mod»l Specification: The test air-
craft was delivered with a factory custom instrument panel which did
not conform to the provisions of the Model Specification. The instru-
ment panel proposed had the prcper arrangement of instrunients. The
two proposed attitude indicators hud ssparate power sources

2.1.3,13, Paragraph 3, 6.2, 4,2, Model Specification: The proposed

engine instruments w' =« readable by both student and instructor pilot
{figure 3).
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2.1.3, 14, Paragraph 3.7.1, Model Specification: All of the instru-
ments on the test aircraft were individually lighted, and were com-
patible with night and instrument {light rule operations. A secondary
lighting system consisting of red panel flood lights was located in the
center of the cockpit ceiling. The intensity of the flood lights was
controlled by a rheostat control knob, Two map lights with clear
lenses were installed in the cabin ceiling just aft of the windshield.
Each light was operated by a switch adjacent to the unit. An individ-
ual, white, reading spotlight was located over each rear seat.

2.1.3.15, Paragraph 3.7.2, Model Specification: The Model PA23-
250B test airplane was equipped with a rotating anticollision beacon
faired into the top cdge of the rudder. The installed beacon met the
provisions of the FAA requirevaents as set forth in paragraph 3. 705
of the Civil Aeronautics Manual 3,

2.1,3,16. Paragraph 3,.9.1, Model Specification: A 27,500-B.t.u.
combustion-type cabin heater was installed in the test airplane.
Existing climatic conditions precluded actual tests to determine the
capability of the heater to meet the criteria of ‘the Model Specific-
cation. However, using an estimated ventilating air flow rate and
the available combustion heater information (reference 4), the in-

stalled ‘heater should amply fill the requirements of the Model Spec:fi-
cation,

2.1.3.17. Paragraph 3.9.2, Model Specification: The Model PA23-
250B test airplane was not equipped with wing deicing and propeller
anti-icing equipment, The technical proposal did not state that pneu-
matic deicer boots for the wing and tail surfaces, operated by engine-
driven pumps, and propeller anti-icing equipment were available.

The test airpline was equipped with pilot-controlled, heated alternate
air for each engine induction system.
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2.1,3.18. Paragraph 3,9,3, Model Specification: Oxygen equipment
was installed in the Model PA23-250B test airplane. The equipment

was operated in flight and fulfilled the requirement of the Model Specifi-

cation. This system did not employ liquid oxygen. The technical pro-
posal did not mention installation of oxygen equipment in the proposed

trainer,

3.
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Figure 4. Baggage compartment aft of cabin
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2.1.3.19. Paragraphs 3.10.1 and 3,10, 2, Model Speciiication: The
test airplane had the required baggage space for a minimum of 100
pounds of personal baggage. A baggage compartment aft of the cabin
provided approximately 20 cubic fcet of baggage space (figure 4). This
compartment was placarded for a weight limit of 150 pounds, A door
22,5 inches wide by 22 inches high provided access to the baggage com-
partment from the outside. A nose compartment provided approximately
18 cubic feet of space and was placarded for a weight limit of 150 pounds
(figure 5). There was ample storage space within the cabin for maps,
charts, computers, and one TM 11-2557 (Jeppesen Case). A stowage
arca behind the rear scat measured 37 inches wide, 46 inches high, and
18 inches long (figure 6). The weight capacity of this acsa was limited
only by the gross weight considerations of the aircraft,

[VERIRT IR IRt TR R It

Figure 5. Nose compartment
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Figure 6, Stowage area behind rear seat

2.1.3.20. Paragraph 3,11, Model Specification: The Model PA23-250B

test airplane was delivered with an FAA-approved airplane flight manual
and a maintenance and parts manual,

2.1.4. Analysis,

Not applicable.
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2.2. PERFORMANGCE.

2.2.1. Objective.

To determine the performance characteristics of the Model
PA23-250B test airplane as related to the requirements specified in |
paragraph 3,5 of the Model Specification, ;

2.2.2, Method.

2.2.2, 1, The test airplane was flown at the gross weight outlined by
the useful load requirement (paragraph 3.4, Model Specification), and
tests were conducted to determine the cruise true airspeed (TAS),
endurance, single-engine service ceiling (FAA requirement), and
minimum safe single-engine speed (Vp,c). Ballast was used to bring !
the gross weight of the test airplane up to the Standard-Normal Cate-

gory gross weight of 4800 pounds, Data were tabulated in the National
Acronautical Space Administration Standard Day format,

2.2.2.2. The airspeed indicator from the test aircraft was calibrated.
The airspeed position errors wer2 obtained by the ground speed course
method outlinad in reference 3.

2.2.2.3. 'The faitory engine cruise control chart and procedures out-
lined in the {lizht manual were used to determine the power settings
for a series of stabilized level flight, 65-percent, cruise power runs.
The data recorded were corrected to standard-day conditions.

2.2,2.4, The endurance data were obtained by use of the installed
flow meters and verified by controlled flight profiles. The power was
in accordance with recommended power charts and procedures. The
mixture controls were set for best economy.

2.2.2,5. The single-engine service ceiling was determined by a series
of saw-tooth climbs to substantiate the {actory-recommended single-
engine climb schedule. Using the climb schedule, climb data were ob-
tained and reduced to standard-day conditions,

2.2,2,6. The minimum safe single-engine speed was investigated
using the procedures and conditions described in paragraph 3.111, Civil
Aeronautics Manual 3 (reference 5).




r .- - - ——
—~
ROR-OFFICIAL USE ONLY
s . f SHRRRANNNE PRI . - o feat-aied{flie . N 0t ML LA
. v 1-0F 3 ] " | re ENRRY UEE 18 Asd] [ TR, 1 il . v 0
N P . Vi . 1eifet svcaicfar Fragrhesrae T3fc .
e ! IR SRR REEIEE . o . [ T ] LI I v AT
4 1§ =m0 v v akgrife 2o Ler sr o ANt RIS !u-.w PEY PR IR 2
LI 9 JREINE {108
T Y v 1 1 4] v hae
HE It R T R I I R I T R I e e e ‘o e
T§d 2v 1o v afee 2o a LBEEE TS FECIRSIURY IRREITREY 12 FPRRTTTT PITTIREVTY PETT IS TaRT KFY o o f PP
{ PR Rl T ] DEREREENR] SRR AT DL IR YYY ERLTSELESY 113 ETIT] LENY . %t , E NI
Wit IR LY P T vorr oy B evex-ty FEYYIS] hzn« I ITTTITIA2Y RERSY e . T eaifravedes . n
1583 s LR TN, LINETNOTNE Sintactodd TUBOREA4 T MU 0TI TOO0ORAE 22 §3) 00 a0t ed I EI0Rd Lis Litont) FIRIRO! IR, FRDUNNUTEY S0 A S
R LR JRONE AN PEOPIIN IRRNPINELS OPIRY Rt ARRNIRRESF FE L TROORY SEIOTINTOE SR T1TITY] ISTOPOTONE MEMIRIN DS LOMBHIDH HARMDARS
LINE IREE EXREE BETTE RRSY LIME YR IRT BFEEEEE T 31 JE PSR 2 ] nﬂw livnn” e 4 ige3 esQava-de esfirasc s Ky rr o4t ot
ot EITTR BEETTIRTY IEPRITRYYY IX SRT I TEN FYERSR TR FIV T a 1% *,i n?‘-*n eef grofe +orx £ sc i
;: R IRTTIE TN ae tifeseniy X AR €141 1 t os-ms e -»;I ; 98 334 c; iu -J; SfPenisen-« z olaehs [PORY T TR N
$isharronar-ef < w1 fre deiens rpvgroafens worfre e s»g*.nt ¥ g, F5 Fest 08 001 TRt T o1 ,” £t i .n,” ]
i 1 SR04 S0 001 AADIODORH | MENLAPIS MASYORES 41 SRTRERONN] IR LU0 000] 11040 REHY LS IR 1L e SL LML ‘!‘, S' i':l&u [RECERS $41 PEERS AN
* B¢ 20 aages [l FEEEET ! D I P T L3R I3 1 3 . ve g ye w0 w-sfenade gby
[N IREIEIREZS IEIRTEEN TEEAE JRVET SNRENE e ver s ‘uom--’i 01;06 1;1 ..;If::’. oﬂmuw Mf Q‘Qn TR ,:?...IA.
LLET TT CEEE A Y SR RN FIREFERART IR v % & 2a aidfexrd ¢ 11 tamfes o -3 g 0 aefecz oy .hvxu
. % e sifir owois Borsos MRy oy 0y Voo wsbee gy sy bororr e gigsiere e sre of veeageecdi v v ofigsogay
NS 3 NNt ANARY - TR i R ,.:;'1;5, i ds | fedncosbiof ¢ mm RYEEN 2!« [
+ o . [EPEEET RN AT~ LT B ER] v EREYYY TS seadscaashy orsas ofs. aeoend ' Au KSR
' ”0 3 Y P [ TR (AP TR N S T T IR IR Y ) tn :nu (IR YT IETT RN R a Q’s»ws;h rir o w »é &}
” Psw &« Y T LY [EERERY peran - sexer Ty (5314 LTI cifenetse sfed-s . cafesebesaaBodbar. o
:’g‘ x «t =4 *oaigaae |hsa:.‘\ [SESTINENN DENRURTY! INTRPRENT IS I TIoY T Qn}, ESCITIRARE I 5»,;&,? x;.,,, 3 s8 reasadyze )
PETTRT weer orsfer o ARRTee gr g0 ks veseraihoes o g afeiridiabubiie daeorf-Theiiadbhs ;.é'.; o tsalieigecen s
z§f§7“5~ EUTEAR T8 DA PRI 2T Rl el $¢ 31 AR ] T ] ® 1] ' * i
: v%,., BEEIE LN ML T AR Lo ‘ TTRIE Y : !nvr uﬁ,Lq ! g r ; 3’; Bge v «:LI %U H gc ;zéuui
L A L IR TR L2 Y] 4 i sz > Tz PR TIETY $4 x0af T oghatie K00 08 (5 e -
Pdetde Lhnone o efpr.t Saagper bet 53> 341 Liineiadal MUTSIING L4 v bedd i feeatoetd t, ’j}.x Lt [ 1 °"* N
“‘I L [ SRASFIE I IR B Y »i-w‘l ENRRIR] TR Syt 1 - 4%535 dnegas ns iwxhsh 18] 1‘ zq I *
71 ITIERITRY BESET Y FEET IR E P ¥ N I L adad LX) -4¢ . »
’E“‘ ASCOR! Tl biatess AP i:ﬁ ,’x bet +]o o 12 hedkb o:oﬂ i 4ok 311138 Dbl bobid LTE I Wi g
HEN R v otasr hds [ 3 EXE XN RARS FE7 Y I. M beghrgad oot efrers suenfar sew s sz )
i i ry . re
Ri1 VR COTEIEM IRL NG | [ ad "Eﬂ 1551 e SR I06 oI 4 P Eite o] bedibe ban ) ,.n*r dqenfryeds
T P USRS & (0 SHH (P! LIt e {10t I Fppete 8 i bt S
R & 4 adgeew ey frya (28 2 TEEL I [ o frame greqfie L) . Pe 308 10§ geun j 4 rennrnbbo s
bee e - i 4 AR SAIRAR LSRR BATEiit et et | el Al ol ?m‘ H AR s
a3 i-& XD 2 -~ 1 ® [ [TTEET TH TE A RE R K by owee ek
-~ L § AR 3 RN AT AR 1N 1] ‘é; IR TR 2 " ‘z* t1e demfy o o
.“ Y v T 1 SR . "
. IR i [t I i prexeofbicoe L [ EEPLTINTY TR Y I P RIS B
‘- P 4Bde 1} pbangen 4#‘*‘5??‘" o > wbt PLT2Y THEETTRY 1Y M R 1 T
1 I 1 1
AR RS N v B 1= v . t- o ¢ +. BEEFENY 7 L s N i
. % Lw ot N LYY x.;v wry s e (BRI ] voep 0w e g tafrers gac N .
U IRRRANET) I D RPN A it 4:; O} IR o e g by or ;E.:I 3
oonn - %
. o R0 TANNte e + ) Y ihie o} -
3 e & Y PR [EEEINY FUEETTRNNY BT S vevee e g . o g Y I .
4 4690 L Vo ' BN TN EYRVETTIYT IEI T BRI I S PSRN MO Y N
¢ o fy-mitzr oo g usnrhy 1 fmeger 2 b 1 gReveads gre 15 fhocopiiuetigrrey vk 20 ey o shit pastafieee s
Y it f‘ih;,, O Rt R S S D i ’ | AR I {Eraea]l - #difn s
N i o L ST AR ooVl Bt Pt FEAMREIN [ cat] SR boat b} 1 sifedfietpe ¢ f.}ﬁm
%3,. N t‘,,;&‘ T R I e PR VY PR RN Y sedoere - reer Wl . —eoney & $héde- ) fY> =X
Dlae s b b e as . ©w AT VIR ERMPIRes RPTHEPEENT N ' caongsvgifrxvi- Q:L 1t
N P o*u rhemt guafe- v o f o STEvETE & vEeyn sx1-az-§uu PEE IR S TARTT 1Y 24 i '!;* rvz o 419004 [t
$1¢ [FTIRTY EIPTTIENET FTTRICSU! INRPERNEET PTTERSRN N TIEEEERIPT SUITERFTEY ENRRFFEETY EOF SR drd . 3 ;
r$edd ¥ ki 3 bt §1 : o 4
Wity re dir 0 ofv sbercanfrars 4r1n vocighew to (iafee v en Vo v dofedt o nifie s Sade
'R 3 4T g e # IEE3E] I TRENTT IEIET I T o 04 2L (R LI RNt tu.<
;xq g U BAN TR 1 PP R by
H vet 4y 2843324 LA i 41 Sate 39 ¢ ) (5AdB o041 f 1 08 X
1 1§M) b «f s¥esing) RAL ot i *.‘Jh'n‘m
. - T vren b4
{ } J* (404 .5% ¢ NSy !
Afedpes b343325430 L300 30¢4 3
' ‘ "’j Teseqtecyc,
47 Hesgrisa
f A gunﬂf. Hgea oy
T Ty 1 “"im} ¢
4 t H ] JOL 232 $R41 H 1!511, 5
5 4 bote vagthy ¢ eiiefbetce,ne
3 Iv t N errotafiiny iex * 14
H s R trebrdatees 41 34
I Fl %ﬂ]ﬁ [peset H 1y §
M 1 Iiil IR ~trtanedife'l B sti%e 1 I ‘ + )
Leg-g (1133 114 ER1 $ 4 (3118 L0 (XL ARY 20d . prfebuege gopr & e
h a4 ‘il + ”““‘ witd § :»«‘ + i DO DOt 1R IR PO 04 HOR s -fedras
Q lm 4 i s o1y H-Onl remy ;«3» r+ 1 oyl efs davkiae s u i o] IO o3 3
HH [ sastit ety Ris i utna i et&q“«u I s;:..w"- T
4 3 LN ET) xez ‘ #Iuw et & o " X I . ’
4 afedgnrt fifsedibrro w. h LIt LEaETvE o 11 I it ol! §i0
sfesdugact fuidogede 1 fstt trsetfadingin 4 4 ¥ 5 + be & dinc
fecfuatabasadiiitesberf ganr ot "Q“*“‘I JiM % N Hriihy t 3 '
ETSITTINS LEpOIOAN DEDEIRTINE EEOET NI 13041 Theih o)} Erawpr [obE 44 3
I ICE R I 4 grres §ot o0 ctseddred ttst ) RIRIN I oy +
4 {sf * i § latresfeniens Py crradde t -n’: e f 444 e e I*‘ P
an N1 PR T Ia: TEST ST ] TSRS Y 4 - t - &
¢ zq:; 1061 M4 | AN issdes s ;‘u nemy b
41 fanasans i efyristetaso-r  fape Eateed [$=o4y o ey
3 Bl ittt Rt Hea3 e rorrere sleiedtotrstatiset:. 1 A
PR RINTAIE M 11 IETTTIIN 1RE RN ANYY IO ¢ ] b § o4 e
! sl egradnss L + toehr srsesdifede N
AlHe]iteial et iabides Joditaditlsfiole - vo
EEIORR] R R EIY L ERTTOILE] QSRR TN H) PRSI A Se Pyt 0 e
b4 4+ rhy l:, 134 ot Py g w AT o8 3 3
T SHE IR L s 1 bo '
Hiyragl d FIREON” 1510 St Y10 HNUIT DONY" W63 P 4 I
4 b i PRSI AT ERENS Nbibs 34 ' i I
B rhe 538 DTN L. AT 080E1N 3 i3 1 .
6;. t 1 e 16 . & J prags 400
b ¥\ 4 srhre brreee
B 4 ! hnliRdls )] . 4 MbAN
AR Sl ] beasiss t el it etapd SRS
1 Hias. ot MEOOOE] HH1e43 1011 Laperetes : : in 196431 e 1044 8! ,
stmitd Arialaddeeaadusl sfhsasssal S14diess 11t 1481 [iddod i1 ] beakosi bl bbitdid st WRRIEIIN,

T e
-
[ “»

Figure 7




e

NI UFFICHAT-USR-ONLY —
2.2.3. Results,

2.2.3.1. The cruisc speed at 65 percent power, 7500 fcet mecan sca
level was 169.5 knots TAS.

2.2,3,2. The Model PA23-250B teat airplane consumed an average of
24. 3 gallons of fuel per hour at 7500 feet altitude using a 65-percent
best economy engine power setting. The test airplane basic weight was
3144 pounds. With the engine oil (45 pounds) and the 909-pound uscful
load required by the Model Specification, only 711 pounds of fuel (118.5
gallons) may be added to mect the Standard-Normal Category gross
weight of 4800 pounds. With this quantity of fuel, the test airplane will
operate at the prescribed altitude and power settings for 4. 87 hours.
The endurance for the proposed instrument trainer is unknown because
the technical proposal contained no weight analysis.

2.2.3,3, The Model PA23-250B test airplane had a single-cngine
service ceiling (climb rate of 50 f, p.m.) of 10, 250 fcet (sece figure 7).

2.2.3.4. The minimum safe single engine speed (V) at sea level
was 64 knots calibrated airspeed (CAS).

2.2.4. Analysis,

Not applicable.

2.3, ELECTRONICS CONFIGURATION,

2.3.1. Objective.

To study the technical proposal and determine the adequacy of
the electronics contiguration as related to paragraph 3. 8 of the Model
Specification.

2.3.2. Method,

The technical proposal was studied with regard to electronic
equipment as listed in appendix II, Model Specification.

17
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2,3, 3, Results.,

Paragraph 3.8.1, Model Specification: The technical proposal
did not contain any specifications for electronic equipment; therefore,

the electronic configuration of the proposed instrument trainer could
not be determined,

2.3,4. Analysis.

Not applicable.

P
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APPENDIX I

LIST OF REFERENGES

1. Plan of Test, USATECOM Project No, 4-5-1001-01, "Military
Potential Test of 'Off-the-Shelf' Airplanecs as Fixed Wing Instrument
Trainers, " USAAVNTBD, dated 18 November 1964,

2. Lettoer, AMSTE-BG, USATECOM, 23 October 1964, subject:
“Military Potential Test of Fixed Wing Instrument Trainer Aircraft,"

with inclogures.

3. AF-TR-6273, Flight Test Engincering Manual, Major Russel
M, Herrington and Captain Paul E. Shoemacher, May 1951 (revized
January 1953).

4. Kent's Mechanical Engineering Handbook (Power), Revised
1957.

5. Civil Acronautics Manual 3, Airplane Airworthineus, Normal,
Utility, and Acrobatic Categories, May 1962,

6. Mode! PA23-250 Service Manual, Piper Aircraft Corporation,
1 February 1963.

7. Aztec B Owner's Handbook, Piper Aircraft Corporation, March
1963,

8. Letter, SMOSM-PAIF-1, USAAVCOM, 16 July 1964, subject:
"Invitation for Bid No. AMC(T)-23-204-64-45% (Step One). "

9. Model Specification, Fixed Wing Instrument Trainer, Revised
26 June 1964, with Flight Instrumentation Appendix I and Table E,
Appendix II,

10, Technical Proposal, Piper Aircraft Corporation, 27 August
11964, .

11, Operating Instructions Turbocharged Axtec B, Piper Aircraft
Corporation, 1 October 1964.
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APPENDIX II

COMPARISON WITH MODEL SPECIFICATIONS

Propoged
Model PA23-

250B Trairer

Rermnarks

Airplane
Meets Mod
Model Specificatiun Specs
Fixed-Wing Instrument Trainer
1. SCOPE
1.1. Scope. This specification
covers the essential require-
ments for an instrument training
airplane capable of performing
the missions specified in 1.2,
! 1.1.1 Designation and General
Description
Army Model Not yect
Designation assigned
Number of 1 Pilot
Crew (instructor) Yes
Number of 3 Students
Passcngors Yes
Flight Dual, side
Controls by side Yes
. Propulsion Two recip-
rocating
engines,
’ feathering and
positive un-
feathering
propellers Yes.
-1
\
. i ‘
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Propused
Model PA23-
250B Trainer
Airplane
Meets Mud

Mudel Spes itication Specs

Cunfigura-
tinm and

Remarks

All metal
with retract-

Comstruction  able tricycle

landing gear Yes

1.2. Misawn, The primary
missiun in which this aizplane
«ill be employed 15 the training
of military pilets {p instrument
flying, in both day and night
instrument flight rule operations.

1,2.1, Secondary Missicen, Twin

Engine Transition Trainer for
single cngine rated aviators.

1.3 Performance Informaticn,

Those tems «f performance
stated as requirements herein

which are not

included in the

FAA approved flight manual
are subject to verification by
the U, S. Army,

2. APPLICABLE DOCUMENTS

2.1 The applicable documents
shall be those necessary to ful-
fill the requirements of para-
graph 3.10, Federal Aviation
Agency Certification,

3. REQUIREMENTS

3,1 Federal Aviation Agency Yes

Certification,
have a Part 3

e ——— — bt 8

The airplane shall
(effective as of the
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Model Specification

date of issuance of the 1IFB) stand-
ard airworthincss certificate for
instrument flight operations,
igsucd by the Federal Aviation
Agency in the Utility Category.

GFAE (clectronics), contractor
installed, shall be operationally
verified by FAA,

3.2 Basic Weight. The basic
weight of the airplanc shall in-
clude all required installed
equipment including the items

in Scction 3,0 and the Electronic
Equipment as stated in appendix
n.

3.3 Center-of-Gravity Range,
No restrictions to mission pay-
load or utility shall arisc from
constraints relating to center-
of-gravity range, i.e. indis-
criminate loading not to exceed
useful load.

3.4 Usecful Load, The useful load
shall be a minimum of 900 1b, of
payload in addition to fuel and oil
necessary to accomplish the endur-
ance mission of paragraph 3,5.1,

3.5 Required Performance

3.5.1 ICAO Standard Day Per-

formance

(at certificated gross weight)

Proposcd
Model PA23-
250B Trainm

Airplanc

Meots Mod

Specs Remarks

Unknown Not mentioned
in technical
proposal.

Unknown Technical
proposal did
not .contain
weight analysis,

Unknown Technical
proposal did
niot contain
weight analysis,

Unknown Technical

proposal did
not contain
weight analysis.
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Propused
Model PA23-
2508 Trainer
Airplanc
Mcets Mod
Model Specification Specs Remarks

Cruisc Speced 150 knots True Yes
(Minimum) Air Speed (TAS)

at 65% Power at

7500 ft, Mcan

Sca Level (MSL)

Endurance 5 hours at (5% Unknown Technical
(Minimum) Power at 7500 proposal did
ft. MSL not contain

weight analysis.

Single Engine Yes
Service Ceiling

{(minimum) -

' 7000 ft. MSL

Minimum Safe Yes
Single Engine

Spced at Sea

Level, not to

exceed 80 knots

3.6 Aircraft Structure

3.6.1 Landing Gear, The landing Yes
gear shall be nose wheel type tri-
' cycle configuration and shall be
i retractable. The nosewheel shall
be steerable.

3.6.2 Airframe

3.6.2,1 Construction shall be all Yes
metal,

3.6.2,2 Interigr Arrangement. Yes
Individual side-by-side adjustable
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Proposcd
Model PA23-
250B Trainer

Airplanc
Meets Mod
Modecl Specification Spees Remarks
front seats for the student on the
left and the instructor on the right.
Two additonal seats immediately
to the rear to accommodate two
additional students. Seating
arrangement must permit ex-
change of the thre. (3) students
in flight.
Shoulder harnesses shall be No No shoulder
required for the front scats harnesses were
only. instalied in test
airplane or pro-
vided in the tech-
nical proposal.
3.6.2.2.1 One (1) fire extin- Yes
guisher and one (1) first aid kit
shali be installed and shall be
accessible in flight. (Sece
appendix III.)
3.6.2.3 Flight and Engine Controls
3.6.2.3.1 Duel flight controls to Yes Test airplanc
include adjustable rudder pedals had no adjust-
with toe-type brakes able pedals
and had only .
one sct of toe
brakes.
3.6.2.3.2 In-flight trim controls Yes Test airplane
for elevator, aileron, and ruddex had no in-flight
are required and shall be easily aileron trim.
accessible to both the student and
instructor.

3.6.2.3.3 Engine controls shall be Yes
easily accessible to both the student

GOPY AYAILABLE TO DOG DOES NOT
PERMIT FULLY LEGIBLE PROS.CFid
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Proposcd
Model PA23-
250B Trainer
Airplanc
Mcets Mod
Model Specification Specs Remarks

3.6.2.3.4 Positive control sur- Yes Test airplanc

face locks will be provided for had no positive

ramp usec. control surface
locks.

3.6.2.4 Instrumentation

3,6.2.4.1 The instrument panel Yes
shall have dual instrumentation in-
corporating the "T'" panel arrange-

ment depicted in appendix I. Fur-

ther, the two (2) attitude indicators

shall have scparate power sources.

3.6.2.4,2 Engine instruments Yes
shall be rcadable by both student
and instructor pilot.

3.7 Lighting

3.7.1 Cockpit and instrument Yes
lighting are required for night and
ingtrument flight rule operations,
(Fluorescent and/or red flood

lighting not acceptable as primary
lighting of instrument panel.)

3.7.2 The aircraft shall have Yes
rotating beacon{s) per FAA
requirements.

3.8 Electronic Equipment

3.8.1 Electronics shall be in Unknown Electronic equip~

accordance with appendix I, ment was not men-
tioned in techni-
cal proposal.

3.8.2 Controls shall be easily Unknown Electronic equip-
accessible and readable to the raent was not men-
student and instructor. tioned in techris

cal proglosa.l,

P VU, ey
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Modecl Specification

3.8.3 Elecctronics controls shall
be front panel mounted wherever
possible. Overhead control panels
arc not acceptable,

3.9 Aircrait Systems

3.9.1 Cabin Heating. The aircraft
shall have o heating system capable
of maintaining a minimum of +40°F,
cabin temperature with -25°F, out-
side air temperature,

3.9.2 Deicing Equipment, Light-
weight deicing and anti-icing equip-
ment shall be installed on the air-
craft as certificated, Deicing
cquipment must be capable of
continuous operation for flight
endurance of the aircraft,

3.9.3 Oxygen Equipment, Equip-
ment for four {4) persons for a
minimum of 1.5 hours duration at
15,000 fecet MSL, A liquid oxygen
system is not acceptable,

3.10 Stowage

3.10.1 Baggage space shall be
provided for a minimum of 100 lbs,
of personal baggage.

3.10.2 Storage space within the
cabin shall be provided for maps,
charts, computers, and one (1)
TM 11-2557 (Jeppesen Case).

Proposged
Model PA23-
250B Trainer

Airplanc

Mecots Mod

Speces Remarks

Unknown Elcctronic cquip-
ment was not men-
tioned in techni-
cal proposal.

Yes

No There was no de-
icing or anti-icing
equipment on test
airplane and none
was provided in
technical proposal.

Yes

Yes

Yes

o sy o, S =
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Model Specification

3.11 Manuals

3,11.1 The aircraft shall be fur-
rished with a Flight Operator's
Manual in accordance with FAA
regulations and a Maintenance
and Parts Manual.

Proposcd

Model PA23-

2508 Trainer

Airplane

Mecets Mod

Spees Remarks

Yes
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APPENDIX IiI - COORDINATION

The {ollowing agencies participated in the review of the test report:

US Army Aviativn School

US Army Coembat Developments Command Aviation Agercy
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APPENDIX IV - DISTRIBUTION LIST

REPORT OF USATECOM PROJECT NO. 4-5-1001-01

No.
Agency Copies

Commanding Ceneral 10
US Army Aviation Matericl Command

ATTN: SMOSM-EP

St. Louis. Missouri 63166

Commarding Gereral 2
US Army Materiel Command

ATTN: AMCMR-MC

Washingten, D.C. 20315

Commanding General 2
US Continental Army Command

ATTN: Colrnel Greer

Fort Monroe, Virginia

Commanding General 2
US Army Test and Evaluation Command

ATTN: AMSTE-BG

Aberdeen Proving Ground, Maryland 21005

Commanding General 2 ’
US Army Mnbility Command 1
ATTN: AMSMO-M
Warren, Michigan
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DETAILED DESCRIPTION OF MODEL. PA23-250B

AIRPLANE AS TESTED

1. General. The Model PA23-250B airplane is a low-wing, all-

metal, tricycle-landing gear, twin-cngine airplane.

Each 0-540-A1D5%

engine is fitted with a Model TEQ6 Turbocharger and drives a 77~inch
diameter, two-bladed, full-feathering, constant-speed HC-82XK-2Cl

propeller. The fusclage and constant chord cantilever wings are separ-

ate semimonocoque structures., The PA23-250B is certificated in the
Standard-Normal Category by the Federal Aviation Agency (FAA) and
the Approved Type Certificate is 1A10, The turbocharged PA23-250B
carries an FAA experimental license. The manufacturer's airplane

serial number is 27-2395.

2, Cockpit. Side-by-side seating is provided for the instructor

pilot and student in individual, adjustable scats.

Entrance to the cock-

pit is gained by a side door located on the right side of the fuselage or

from the cabin area. Rudder pcdals and a wheel-type flight control are

provided for the instructor pilot and student., The instrument panel

provides space for engine and flight instruments, avionic control heads

and indicators; and electrical switches and circuit breakers. The fuel

selector panel, located between the instructor and student pilot's seats,

contains a fucl sclector valve for each enginc and cross-feed selentor.

3. Cabin. Individual passenger seats are located in the cabin
area behind the instructor pilot's and student pilot's seat, The seats
are forward facing, adjustable fore and aft, reclining chairs. Entry
into the cabin is accomplished through a s’de door located on the right
side of the fuselage. The cabin has provisions for lighting, heating,
and ventilition. The cabin {loors are carpeted and the walls and ceil-
ing are fitted with soundproofed appointments. The combined cockpit

and cabin area has the following dimensions:

Height - 52, 5 inches (max.)
Width ~ 50. 0 inches (max.)
Length - 111, 5 inches (max, )

Volume - 82 cu, ft,
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4, Flight Contrals. The PA23-250B airplane has dual flight con-
trols affording control of the aircraft from either the instructor pilot
or student pilot's station. A roiary movement of the control waecl
controls the atleron travel. Fore-and-aft movement of the control
column positions the stabilator (a movable horizonta!l stabilizer which
climinates the need for an elevator). The rudder travel is controlled
by a dual set of adjustable rudder pedals mounted on the cabin {lnoz
forward of the pilot and copilot stations. The wing flap movemens is
hydraulically controlled by poasitioning the flap <ontrol lever mounted
on the engine control pedestal. The ailerons, stabilator, and rudder
arc mechanically actuated through closcd-circuit cable systems ter-
rainating in bell cranks. The stabilator and rudder trim-tab control
crunks are located in the center of ths forward cabin ceiling, Mechan-
ical systems consisting of closed-circui* cables and jack shafts transmit
trim control movements to the traim tabs., Indicators immediately to
the rear of the trim-tab cranks show the trim-tab position. No 17-
flight aileron trim tabg are provided. Fixed-position trim tabs are
attached to the ailerons. A nosc-up attitude is obtained by turning the
elevator trim-tab control crank clockwise, and turning the crank coun-
terclockwise gives a nosc-down attitade. Additionally, an electric trim
motor is incorporated in the system, providing longitudinal trim when
actuated by a spring-loaded switch attached to the control wheel. Turn-
ing the rudder trim-tab control ecranit clockwise provides left rudder
trim, and turning the crank counterclockwise provides right rudder trim.

5. Engine. The PA23-250B is powered by two O-540-A1D5 engines.
The 0-540-A1DS5 is a direct-drive, wet-sump, horizontally-opposed, six-
cylinder, air-cooled engine. The engine displacement is 541.5 cubic
inches, and the compression ratio is 8,5 to 1. The rated takeoff and
rated maximum continuous brake hgrsepower is 250 at 2575 r, p. m.
The FAA Type Certificate number {or this engine is 1E4, The oil ca-
pacity is 12 quarts. Each engine is equipped with a Model TEC6
turbocharger., The turbocharger is installed in the lower portion of
cach engine compartment and is designed to provide air to the engine
at approximatcly sea level conditions while operating at high altitudes.
The cquipment is designed with an automatic manifold pressure control
which maintains a constant manifold pressure up to the critical altitude.
This system also prevents engine over-boost at any altitude, In case
of malfunction, the engine automatically returns to normal aspirated
operation. The turbocharger systern has a pilot-controlled "on-off"
capability. The Model TEOb is undergoing FAA type certification for
use in the Model PA23-250B.
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6. Engine Gowling. The engine cowling consists of five sections.
To facilitate servicing the engine, a large cowl section en each side of
the engine is removable. A cowling nosc ring, a top cowl panel incor-

porating the oil filler and oil level indicator access, and the lower engine
cowl complete the cowling assembly.

7. Engine Gooling., Gooling air enters the engine compartment
through the openings in the cowling nose ring. A down-draft cooling
system dirccts this cooling air down and around the engine cylinders
and out through the lower engine nacelle cpenings equipped with cowl
flaps adjustable from the cockpit.

8. Propellers. The Model PA23-250B is equipped with all-metal
HC-82XK-2Cl controllable, full-feathering, constant-speed, two-
bladed propellers. The propeller is controlled by a governor mounted
on the left forward side of the engine. Oil pressure acting on the blade-
actuating piaston changes the propeller blade angle to low pitch. The
propeller counterweights rotate the propeller blades to a high-pitch
angle. The governor regulates the oil pressure acting against the
counterweights to position the propeller blades for a constant rotational
speed sclected by the pilot. A combination of the centrifugal force of
the counterweights and force from an internal spring rotate the pro-
reller blades to the feathered position when the oil pressure is relieved.
A spring-loaded, high-pitch stop latch prevents the propeller from
feathering when the airplane is on the ground and the engine is stopped,
The latch is disengaged by centrifugal force when the propeller is ro-
tating above 1000 r, p.m, Feathering the propeller is accomplished by
moving the cockpit pedestal-mounted propeller control lever rearward
through the detent into the feathering range. Unfeathering can be accom-
plished in flight by sturting tha engine with the control lever just forward
of the feathering detent.

9. Fuel System. The fuel is containad in four bladder-type fuel
cells, two located in each wing, The four cells have a total usable fuel
capacity of 144 US gallons. During normal operation each engine draws
fuel from the adjacent wing fuel cells, However, a pressure cross-
feed system permits either engine to consume thie entire fuel supply of
any or all cells. Each fuel cell is filled through its own filler opening
located in the upper wing surface. Recesses in the wing covered by
small hinged access doors house the filler openings. An individual
electric auxiliary fuel pump is provided for each engine. The eclectric
pumps can be used to provide fuel pressure in the event of failure of
the engine-driven fuel pumps., The fuel on-off valves are manually
actuated from the cockpit by the fuel selector handles. Fuel quantity
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{s mcasured by {loat-type transmitter units which transmit signals tc
the fuel gauges on the instrument panel. Selection of the fuel tark de-
termines the fuel cell to which each gauge is connected.

10, Hydraulic System, The hydraulic system provides the power
to operate the larding gear and flaps. The operativn of these compe-
nents is accomplished by the landing gear and flap selector valve u-l
which is housed within the engine contzol pedestal under the engine coz-
trol levers. ’° “aulic pressure is aupplied to the control unit by an
enginc-driven nydraulic pump mounted on the left engine. The cperating
pressure of the system is 1150 p.s.i. To effect extenalon or retraction
of the gear and flaps, the proper controls are moved to the desired posi-
tion. Whan the selected component is fully extended or retracted, hydraul!:
pressure returns the coatrol to the neutral positicn, which allows the hy-
draulic fluid to circulate {reely batwaen ths pump ard the zoztrol unis, AZil-
ticnally, the aztivating cylinders and asscciated lines are is.lates foum the
hydraulic fluid supply. This prevaonts complete loss of fluid in the event of
a leak in the lincs between the selector valve and the component ur at the
actuating cylinders. The return of the control handle te the neutral posi-
tion is an irdication that the components have reached full extension ¢ re-
traction. An emergency hydraulic hand pump (figure 1}, which is integral
with the selectar valve unit, is used to obtain hydraulic pressure in evert
of failure of the hydraulic pump on the left engine. The emexgensy pamp
handle is located between the flap and landiig gear control lavers, ard
should be exterded to its full length for operation,

11. Larding Gear System. The Model PA21-250B airplane is equipped
with a hydraulically-retractable tricycle landing gear. The nose gear re-
tracts rearward into the nose sectior. The main landing gear retracts for-
ward into the ergine nacelles. The landing gear is held in the full "up*
position by hyiraulic pressure. In the event of a complete hydraulic fail-
ure. the landing gear is exten”2d by an independent carbon-dioxiie syszem.

A safety bypass valve on the it main gear prevents the landing gear pre-
vents the landing gear retraccon while the weight of the airplane is on the
gear. A direct mechanical linkage between the rudder pedals and the ncie
wheel permits steering during ground operation.

12. Brake System. The main landing gear wheels are equipved with
single-disc, hﬂ‘nﬁfcnlly-act\nted brakes., The brakes are actuated by
individual master cylinders connected to the student pilot's rudder pedals
and operated as toe brakes. No brakes are provided on the instructor pl-
lot's rudder pedals. The hydraulic brake fluid reservoir is located inslls
the left nose access compartment. The parking brake is set by a push-pull
control, Setting the control closes a valve in the brake lines so that pres-
sure built up by pumping the toe pedals is retained and the brakes remain
set. Pushing the control in or depressing the toe pedals opers the valve
and releases the brakes.
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Figure 1. Emergency hydraulic hand pump.

13. Electrical Power Supply System. A 14-volt d.c. electrical
system is the basic source of clectrical power. Current for starting
the engine is normally supplied from a 12-volt, 33 amperec-hour bat-
tery installed in the nose section (figure 2). Two l4-volt engine-driven
generators provide electrical power. No plug-in receptacle for exter-
nal power was installed on the test airplane.




.
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Figure 2. Battery installation.

14, Heating and Ventilating System. A forced air heating and venti-
lating system provides controllable cabin heat and ventilation. Blower
air is furnished until the aircraft is in flight and the landing pear is re-
tracted, and then ram air replaces blower air., In addition to the air
supplied to the cabin through the heater fresh-uair system, an air scoop
on top of the cabin conducts outside air to individual fresh air outlets above
cach scat. The outlets can be manually adjusted to control the quantity
and direction of air flow., A cabin air exhaust vent completes the air cir-
culation system, A 27,500-B,.t,u, - hustion-type heater provides heat
for the cabin and the windshield de.
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Basic Aircraft Data. (Sce figure 3 for gencral dimensions.)

Aircraft sexial No, 27-2395

Alrcraf. Type Certification No, 1A10

Engine scrial No. (Left) L-6369-4C; (Right) L-€419-40

Engine Type Certification No. 1E4

Arcas.

Wing (total)
Flaps (total)
Ailerons (¢ tal)

Tabs (fixcd-both wings)

Horizontal tail (total)
Elevators (incl. tabs)
Trim tab

Vertical tail (incl. rudder)

Rudder (incl. tab)
T=xim tab
Dorsal {in

General Data,

Wing
Airfoil section (root)
Airfoil section (tip)
Span
Root chord

Tip chord

207.6 sq. {t.
16.7 sq. ft.
16.8 sq. ft,

0.11 sq. f{t.
37.0 8q. ft.
None (stabilators)
6.2 8q. ft.
14,8 sq. {t,

10,3 sq. ft.
2.6 sq. ft.
1.04 sq. ft.

NACA USA 35B
NACA USA 35B
37 ft. 1.75 in,
67 in,

67 in.

et e
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Mean acrodynamic chord

Taper ratio
Dihedral (outboard)

Aerodynamic washout {outboard)
Aspect ratio
Flaps
Span (total)
Chord
Ailerons
Span (total)
Chord

Stabilator
Airtoil section
Span
Mean acrodynamic chosd
Taper ratio
Aspect ratio

Elevator mean acrodynamic chord

Vertical tail
Airfoil section
Root
Tip

Height

56 in.
0
5 degrees

2 degrecs

6. 62

14 ft. 5.2 in.

20.7 percent

13 ft. 5.0 in.

20 percent

NACA 0009
12 ft. 6 in.
37 in.

1.9
4.1

None (stabilator)

NACA 0009 {modified)

NACA 0007 (mcdified)

69 i’ﬂ-
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Height (ground line) 10 ft. 3.4 in.
Mean acrodynamic chord 53 in.

Taper ratio 2.3

Aspect ratio (geometric) 1.8

Rudder mecan acrodynamic
chord 20,0 in.

Maximum fusclage arca cross

.

scction
Height 5 ft. 6 in.
\Vidth 4 ft. 2.5 in.
Ko
Landing gear
| Tread of n .ir: wheels 11 ft. 4 in.

Wheel base 7 ft. 6 in,

Clearances
Propeller to fuselage 8.38 in,

Propeller to ground (nor-
mal static position) 9.38 in.

Propeller to ground (flat
struts and tires) 2.5 in.

Fuselage to ground (flat
' struts and tires) 13 in,

Control surface movements

] Wing flaps (maximum) 28 degrees down
Ailsrons 20 degrees up

20 degrees down




Ruiiex 25 degrees right

25 degreos left
Stabilater (clevator) 30 Zegrees up

15 degrees dawn

6\
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CARBON MONOXIDE INVESTIGATION OF THE OFF-THE-SHELF
FIXED WING INSTRUMENT TRAINERS

l. INTRODUCTION,

The US Army Acromedical Research Unit was requested to determine
the carbon monoxide concentration within the crew/passenger compart-
ment of the five Off-the-Shelf Fixed Wing Trainers.

The aircraft submitted for the cvaluation werae:

a. Acro Commander 500B,
b. Beechcraft Baron B-55-B.
¢. Cessna 310"I",

d. Piper Aztec "B",

e. Piper Aztec '"C".
2, METHODS AND MATERIALS.

a. Equipment used:

(1) Minc Safety Appliance Company Universal Testing Kit Model
2 with carbon monoxide detectors.

(2) A 250cc air sample was forced through a vial of carbon
monoxide sensitive crystals (part no. 47134) using a manually opcrated
"piston type' pump (part no. 83498). In the presence of carbon monox-
ide, the normally pale yellow indicating crystals turn green. The con-
centration of carbon monoxide is determined by comparing the color of
the exposed vial to a standard color chart (part no. 994200). Sensitivity
of the indicating crystals is . 001 to 0. 1% carbon monoxide.

b. Method,

(1) Samples of the crew/passenger compartment air were col-

lected while the aircraft operated at normal cruise with all vents closed
and the heater on. [)/&#
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(2) The air samples were collected at the heater duct
opening to rcadily detect the slightest amount of carbon monexide.

3. RESULTS AND CONCLUSIONS,

Mo carbon monoxide was detected in any of the five aircraft
while operating at a cruisc with all vents closed and the heater on.
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AD Accession No,

US Army Aviation Teat Doard, Fort Rucker, Alabama. F§Final Report
of USATECOM Project No, 4-5-1001-01, Military Potential Test of
the Model PA23-2508 Fixed-Wing Instrument Trainer, 30 November
1264, DA Project No, None, , 42 pp., 8 illua,, FOR OFFICIAL
USE ONLY, The Military Potontial Test of the Model PA2).250D
Fixed-Wing Instrument Tralner was conducted by the US Army Avia-«
ton Test Board during the period 1 October 1964 to 6 Novembar 1964
at Fort Rucker, Alabama, Flight under Actual and simulated Inetru-
ment conditions and demonstrations to pdreonnel representing the US
Army Aviation Center and the US Army Aviation School were con-
ducted during the test perind, It was found that the Model PA23-250D
test alrplane as changed by the technical proposal will not meet all of
the requirements contained in the Model Specification, It was recom-
mended that a confirmatory test be performed on the initial produe.
tdon airplane {f the Model PA23-250B airplane {a selectad as a fixed-
wing instrument trainer,

AD Accession No.

US Army Aviation Test Board, Fort Rucker, Alabama. Final Report
of USATECOM Project No, 4-5-1001-01, Military Potential Test of
the Model PA23-250B Fixed-Wing Instrument Trainer, 30 November
1964, DA Project No, None., 42 pp., 8 {llus., FOR OFFICIAL

USE ONLY, The Military Potential Test of the Model PA23-2508
Fixed-Wing Instrument Trainer was conducted by the US Army Avia-
tion Test Board during the parlod 1 October 1964 to 6 November 1964
at Fort Rucker, Alabama, Flight under actual and simulatad {netru-
ment conditions and demonstrations to personnel representing the US
Army Aviation Center and the US Army Aviation School were con-
ducted during the test perlod, It was fourd that the Model PA23-250B
test airplane as changed by the technical proposal will not meet all of
the requirements contained in tha Modsl Specification, It was recom-
mended that a confirmatory test be parformed on the initlal production
airplane {f the Model PA23-250B airplane s selected as a {ixed-wing
instrumaent trainer,
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