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A.  Purpose

The purpose of this report is to famm mlar.'l comments oo the
handling characterisiics of the German Arado 2,

B, JFoctual Data

1. . Introdu-tion - .3

. The German Arado 2% is'a single place, all metal, high wing,
reconnaissance and light bomber airplane, It is powersd by two un:lﬂ'llmg
Jumo "O4-Bl turbo jet uxiits rntui at, approxiaetely 1980 1lbs, thrust at 3700
rpm, - The wing span is 47 feet 4 1/2.inches, the lenst. .of the fuselage is
Ll feet 7 1/2 inches; the height measursd from the top of the vertical
stabilizer to the ground is 13 feet 8 1}2 inches,

b; The tricycle landing gmr is completely enclosed in the ;
fuselage when in the retracted position, There are two main fusl tanks in l
the Arado 234, both of which are located in the fuselage (total cepacity 5%
Fllﬂn‘- fuﬂl).

c.  Ten hours flight time wns obtained on the airplane by Major
B. J, Cardenas, Captain J, M, Little, Lt. C. J. Clemence, Jr., and Lt. Colonel
F. J. Ascani, Bosber Opsrations Section, Flight Test Division, to determine its
handling characteristics. All flights, except for thres maximom speed points,
ware conducted at s recommended reduced power setting of approximatvely E’ﬂ
alowﬂithﬂnmtﬂrpnnfsmtucmtbtllf-ufth--wi.uc.

2. Velght and CG Location

All flights were made at & t-li:.-a.t‘f mu ‘ilidlt- of 17,429 1bs.
and a 00 location of 20.7% N.A.C,
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by sgring loaded doors and hand-holds im the left side of the fuselage. The
cockpit opening on the top of the fumslage is large enough for eatry vith
winter flying clothing and paracimtes. The layout is simple and provides ssple
side ani herd space for the averages pilot. The pllot sits in the nose of the
fuselage in » slightly reclined position with his feet relstively high. The
pllot's seat can be adjusted in only two positions and tris must be accomplish-
ed on the grouni. Simllsarly, the radder pedals are ground adjust-ble only.

“he control columm is equijpped with s guick relezse lever which ensbles the
pilot to throw the columm forwerd prior to belling out through the escape panel
located immediately above the pilot's bead. All controls are located on tweo
penele or sbelves 2t elbow height on either siie of the pilot. The left shelf
contains the engine centrols, landing geer anc- flap controls, raider and
elevator trimcing devices, and position indlestor lighte., The right shelf
containe Heidel startsr controls, fuel gages, tall pipe andi fire werring temper-
ature gnges, fuel Tessures and radio controle, Suspenied lzmedictely in fromt
of tie pllot and slightly below eye level ore the flight icstirument, tachowsters,
and oll pressure gages.  The main electrical penel with all circuit breakers is
locrtec behind the pilot's right shoulder, :

b. Taxiing and Ground Hﬂ'hd.'l..ing

; It is str ngly recomoended that ir order to avoid po=sible
accizents while texiing, the rirplane bte towed for all ground operstions other
than actual take-off and lending, Due to the extremely narrow laniing gesr and
very poor brakes, directionsl control on the sround is hagzerious. Turning can
ve accomplisheld tc a small extent by differentisnl use of the encines, Therse
appears to be no tendency for the jet units to overheat during grouni operntica.

c. Tpke-off and Initial Climb

The take-off run without Jato units is relatively long using
8500 rpm. The average distance for seven tale-offs was estimsted at W00 to
5500 feet; the recomsended airspeed, wheels off, is 200 to 210 EM/ER (125 to
130 mph), Directional control is ezsily mointained by ueing differential
and ruider which becomes effective early in the take-aff run, Because the pilot
sits 80 far in front of the main gerr, when the nose wheel is raised the pilot
feels that he is airborne. This is not the case, for tre airplame will rell
200 to 300 feet on the main gerr before becoming airborme. As the landing gear
is raised a elight yewing occurs because neither the gerr nor the doars move
in unieon, however, this siturtion is essily comtrolled., When the flaps are
retracted at a proximetely 250 EN/ER (155 mph) a slight sink, which can be
controlled is noticed, but not much altitude is lost and the alrspeed builds wp
rapidly. JFor minimum trim change it is recommended that the slevator trim be
set at approximetely ane and one helf gradustions ahead of the “start® position,
The initial rate of climb is adequate with good control throughout and torque
is non-existent,

d, Climbs
_ The alrplane hes an excellent rate of climd for 8000 and 820
engine rym, Average data obtained by stabilizing the and reading the

rate of climb indicator is as follows: (Appreximstely £, altivade),
Thewe results mist e considersd as being spproximmtions oaly singe the
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necessary test &';uiMI far ﬁbuinin.; acurste data wes not insta’led,
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e, Eznaling ani Comirel a2t Veritue Suwece,

; e cannraly L2 othe Arads’ 21- =re very effegtire throwto:t
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siFnsin e prale o inmeldence of tlegl irPornial stalilizer, rrtler tian 7
the convertianal einod with *nte, IBtewal trin &= Jltsrinel T presest-ins

e Lpes rinrgs: gearel tnDe on M Veaderoncs, whisk zcr te Al systel o the
frouni nly. oirectiional trim isioitainel tirsag o e-nvertionel ruider trix
tat. Star creaseiting, sllarem triz was not me-uirel in flizht, The elevator
triz ls azcomoiiziel througn m olever arw acting on £ rateket principle sizilqr
vz rnomatonotile ack, The iirection of the movement is controlled by » kmob
on ie eni of %ie lever arm which mast be turned through 130® in order to chanee

tie iirection of irim., No difficulty wes encountered operating this mechanisx,
tut it ie lnconvenient, espx>ially Jiurine take-offe, Tircughout all maneuvers

146y Stabilive cherecteristics on the whole were satiafactory. At 2 trim
spesc of ap.Toxli tel, o0 zph IAS mand the fli;ht center of gravity, the
afrcreft'e dynami~ ~ni swatic longitudinel stability were satisfactory both
stick fixed eni stick free., For iirectional control, oscillstione iniuced by
aliarp rudder ieilections were jquickly damped and the eirplane was considered
stnble about the vertical axis,

_g_erfnmmg siiricient irim woe availaple to triz the aitplane for "hands of ©"
2 4 e

' Aileron deflections in the stick fixad coniition produced a
rudder "mmaking” tendency; this condition was much more severe {n the =tigk
free coniition anl the oscillations did not completely dampen out. Rudder
"snaking" occure after abrupt uncoordinsted meneuvers and irs not especially
serious eince it can te stosped Yy coordinstien of controle,

W er the Arado 234 is banked to the left in s stick fixed
cmdition with ruder neutral the left wing poes-down slisltly and remesine
there with no teniency to return. In a stick free condition, the wing appears
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to continue to drop ﬂn;l,y. mmiu by a tenmdency for “"dutch roll® whieh
appeared to dampen out slowly., This would iniicate the airplane is spirelly
unstable,

Cne objectionable condition wes the "galloping® of the airplane
at high speeds. This wos caused by the hydraclically operated "bullets” in the
turbo jets for wiich no over-ride swiilch wes installed in thie airplane,

At slow speels, D0 raiier or elevalor reverssls were experienced,
rod te stick forces did not lighten (s the controls were movel to the extreme
positiomn, :

g. Stalls and Stall Warning

There is am le stall wirnins evidencel by a buffeting appear-
ing axproxier tely 10-12 KM (o=3 mph) above the stall and incre-sing wp to
the stall, If the mirrar port holes (to view the turbo Jet units) are laft
open the noise leve. incrensas andi tie increased airflow can be felt in the

cockpit, Average st-lling speeds are as follows:

Stall Fowar On Fower Off

Wheels and Fl-pe Up 203 XM/HR 126 mph 206 IU/HR 128 mph
Wheels Down & Flaps Up 194 KM/FR 120 mph 200 IM/ER 124 mph
Wheels Down & Flaps Down . 190 DM/HR 118 mph 195 IM/HR 121 mph
Wheels Down & Flaps Full Down 130 IM/HE 112 mph 185 XM/HR 115 mph
Single ingine - Clean DOMNER 1 mph el e e emea

Power on stalls were entersd with an average power setting of
8000 rpm; power off strlls with the unite idling at 550C rom, At the stall
the sirpline ehowed no tendency to roll, and the break wrs sharp and clean,
The recovery is ecsily accomplished, but the amount of altituie to regain
nirespeed is considered greater than that reguired for conventioml alreraft.

L. Meneuverability and Aerobatics

The Arado 2734 is exceptionally maneuverable for a bomber. Rate
of roll is high and the radius of turn is restricted due %o struoctural ilocad
limitations; however, meximm forces tested were approximstely 7 g's, No
cerobatics were performed,

i. Control on Reduced Fumber of Engines

With one unit idling at 550" #pm, the other unit at 8000 rpm,
at approxim tely 300 KN/HR, level flight rudder trim is sufficient to aaintain
direction and keep the wings level, No alleron triz iz recuired. Nepsuver-
ability is good and the rudder forces required for control hPfe not axosssive,
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J. Changes in Trim When Operatimg Landing Gear and Plaps.

' Lowering the landing gear prnduta:'; slirht nose hesvy
condition, and lowering the rh.ps 1ncreuu t':'s condition. Thess forces are
ape ily tﬁ.ﬂld out.

X. Yolse and Vibration.

Yheén the port ~oles contiining the resr vision =irrapsiptsmonen
the noise level {s relatively high., Ncise lavel is normmally ver Zow sinee
the power units are far to the rear of “he cilot, Iiztle motizaa-le wibrmtion
wis encountered sither on %he rround ¢ in the 1= froe 4he turbo fat gnits oe
the airframe.

b o comfort.

In oeneral, the rilot -X“ﬂr*eﬁc-g 1it*le Adacomfnet withk +ha
possible sxception that the fixed positionof <he Wness dus to inarilits e
adjust the rudder redals in fli-ht cause: cramcellicsms.  sins i sest e
carachute there is insufficient head Toom for a tall rilet, The »last of air
caulud by the mirror port holes would neceuit.it tha ysa of negted flving
~:ipmient at high altitude, i

. Tiston.

Vision -1 sotewh .t Aistoriad Tomiqed by tha syryed rlaxicless
anclosure and is bloekad it 7 am: o o'cloex o~ .irf*mﬂ# meat ore. Gear visicon
is blocked completely an: mirrors.iwnich are rrouns 2 'ustad =ust fe used to
s=z the wings, turse ‘ets, or flaps. Overhead vision is-sood, Visler is
satisfactory durine climb although slightly restricted Zownward.

I Arproach and Landing.

Avproach characteristics are excellent since the rlide angie
is rtlativqu flat, vision is good and the cortrols are verr effective. The
airplane is difficult to slow down and rejuires closes control of airspeed
iusing approach, Yo difficulty was experisnced in arplving power from ihe
idling speed and it is believed no difficulty would be experienced in a "go
around”., The flare-out is normal #ith the excepiion thit the nose muat be
held off the ground before contact of the main geir. Once the main gear
toushes it becomes almost impossible to keep the nose wheel off the ground.
Landing speed was 170 EM/HR or 106 mph IAS in a full stall landine. A landing
was made in a 15 mph gusty crosswiad and no difficulty was experienced in
maintaining complete control in spite of the narrow gear. The landing rell
was long due to the poor brakes on this airplame.

4+ Cemeral Functioning.
&s Power Flant and Associated EquiMMEﬁt,
The Jume 004=Bl turbo jet units in this airplane functioned
RESTRICTED
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satisfactorily iurins all the tests. The Reidel starters used were efiziamt
ani cool sterte were arie in all instances, Throughout »ll flighte the tall
pipe teaper-tures were very low averasing abaut UVSC ipdicetins ‘na--ivate
temper-t e fretrimonts, Although tntel roe ie BTOC, nope of the cilcte
Jger-te: the unite stéve 2T romwith the exceptisn of three spesl DUlntsg
t.ese redived r'e sere umel 1o conserve the units,

Y. Brirmuliz and 3lectiri: Systems.”

: The lanilas gear an: flass are Myirsalizally operstel through
eleciric melitiar ewitehes, Cperntion amé goxd except oz cme fiight when a
rptared hylreulic line revuirél the utilizatiom of the emergency rysier,
ALl 2lectriz~l zont-cis rre a7 the oush atton type convenlently licaterl,

T1 whit alectrizel srotes funciiined sntisfactorily throughout the tests,

e

g, Zmeroency Jysteas

: A trrnd operoted pwrp if avallatle for emergency extenzion of
the iarin  ge-r ani flaps, ce the ge~r »nd flape ~re extended by this
pethod tiey cannst be retractel until the lines sre tled., This emersency
sreter. Sarnotioned sotisfactorily tie only tise it wae necessary 1o uc-e it,
nithough it re-uired exzescive préssure’ to operate the hand oz througk the
iinel stroakeey ; : o .

S Par: roance,

Ihe wnly performinice cutadned op thle nirplane consisted of ihree

weaximas spesd oints at 370C rpm ss follows:
13001 Irado oW
Density Actual _ Air  German Insirument
altitude True Airspesd . Temp, True Airspeed
3,760 faet L7k g 2790 720 KN/ER
15,349 feet L76 mph -11°C ;a% IN/HR
5,800 feat 487 mph + 7°C 760 KN /HR

Note: All quantitetive performance dats listed above are va ues obtained om
the test day. In order to secure the necessary information to correct these
recults to standard conditions additional instrumentstion amd flring woull De
rejuired.

The actual trus airspeeds were obtained from the pmcer P-80. It
should be noted that the static output of the Jumo O0U.B iz only 1580 lbs,
while the OOU-D is 2LG0 1bs,; therefore, it is entirely poseilble that in
noriwl levelopment the maximum speed of this bamber would be LO or 50 miles
per hour higher than the vnlues listed above, provided Mach musber effectis 4o
not become critical,
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c. Conclusions

The Arado 234 ig = fast, very mansuver:ble light bomber or recoonaissance

airplane with many desirable features.

an externsl load of approximetely 3307 lbs.

As a 1izht bomber the Arado carries
Benge for this aircraft s be

increased by adiitional fuel carried iirectly under the t.rbo jet units,
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