BULLETINS

OF THE

Aprial Experiment Assnriation

Bulletin No.¥X Issued MONDAY, AUG. 17, 1908

MR. MoCURDY'S COPY..

NEAR BADDECK, NOVA SCOTIA

BEINN BHREAGH,







Asredrome No, 1, Selfridge's led Wing
b)' l’. wo M"“ooooooooooooooooooooooooboooooold

Asreodreme Ne, 8, Baldwin®s Thite Wing
Showing hew it differs frem ¥e. 13
b)’ 7 Y m"hocooooaoonoooooo:-oooooooocooog.,h‘

Acrodrome Ne, 3, Curtise’s June Bug
Showing hew it Qiffers from ¥e, 21

b:v' Ge }!. Mi“-oo-oo-o-oocooooooooooao0000015"1’




ANRODROME ¥O0,), SZLYRIDGE'S KED WIVos
by y‘ '. Igdd'ia.

(A paper presented to the Aorial Hnpariment Aoe
aocliatien Moy 17, 1906, rovised rfer this dulletin),

The first neter drivem acreplane built by = AeBode,

"hich was known as the lied Wing had double superpesed sule

fages and would ceme under iLhe glass generally Xnown as the

Chanute ype, There were twe distinetive feutures in this
design, The first was in the genural principle and arrangoee
wnt of the truss which supperted the two surfnees and the
segond in the ghape of the surfages thamselves,

The frane of the usual double degkar, is the ai
Pratt Truss, with parallel upper and lewer cherds and
of cansequently censtant depth, The veriieal pests in
form of truss are held at twe points only (at the top wn
bottem), (Bee page 2),

In the Red Wing Truse (page 2) the upper and lewer
chords were made coemverging teward their extremities, giving

he panels greater height in the center where the bending

E3%

sements are at aximm, and gradually decreasing in height

tevards the eutside pancls wvhere the Lending nements spproach
ertional

S0re, In this way the height of the truas was pr

¢ tho bending mements; and, a8 the stresses due Lo bending

Py

re by far the greatest ones Lo he considered, ¢ strugh

aral advantage wing the cherds howed is obwvious at a

glance,
Another egqually, Af net mere Ln ertant advantage, 18

the lateral suppert afferded te Lhe vertieal pests of the







truss by attaching them to » bewestring wire extending frem
tip te tip of the wpper and lewer cherds, T™his fixes the P
rights against lateral deflection at four peints instead of
twe and theeretically inscreases their effigiemcy about foure
feld,

Th great advantage in this is that besides lending ite
self naturally teo lighter constructies, it permits the use of
stiruts very marrew in crossessotien, materially reducing the
head resistance effered Ly the framewerk.

All the expesed nembers of the main planes, tail, and
bewegentirel, which were substantially at right angles ta the
line of fiight were made of fisheghaped crossesectiem giving
a form of least resistance acoording to experiments made Ly
Profe Zalm and oonferming fairly well to stremmeline theory.
A number of different sises eof spruge sticks were ~ade for
this purpess, They were of four te ene, and thres te one dime
ensiens, the largest sise being ¢° x 1° and the smallest 1 L/3*
x 1/2% (sce page 4).

The ethar feature of the Red Wing which distinguishes
it frem the usual type of deudble=degk machine lies in the
shape of the suwpertiing surfaces, These are very much like
A birds wing in plan, (see page 3), tapering tewmrds the tips
id at the sane time decreasing in owrvature,

Bperinents published by ¥, R, Twnbull suggested the
advisability of using sere~surfaces concave beleow in the fere
sard position and cenvex in the after pesitien.

The double curvature eof Lhe surfaces was obtained W

he use of owrved ride made wp of feur laminations of wood
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1/8° thick, T™he twe outside strips were of ash o give
the required stiffness and the inner ones of
stripa ware lald wp en a form and after bein

lued tegethar, retalned thelr shape

Wwyarent warping,

the spread of e wings fre
inchea, The dapth of the gurfages nt the center wus

inches, and the distance spart ¢ feel, ¢ inches
oenier, wnd 4 foel atl Lhe ouiside panel, This gave a
of 80,0 8qe T8, of ailk,

Jhe seat for the sperater was arranged Just «bheve the
lower surface in the centrel panel, Hias bedy wus shiclded by
s recltangular apindle=ghupod nese whigh was cevered »ith wsilk
na e Lo a peint seven feetl in fremt eof ) win P LanGs,
iNis nose was wade of four bHambeo peles with ermal bracing

supporsed Lhe bowegontirel which was gurfuge &

et deep, It was balameed adbout a peint ene

hird back frem its frent odge and piveted at the peint of
nese (7 feet An fromt of the nainm planes), Yokeeropes

connegled inh owegontirel te stoering drum Just in froms

sperater on his left hand side, and was nanipul

barning the drum 1taslf or a saall Spoke

we tall. It was 14 feet L0 inches acrosl,

iving & surface of 44,5 sq. 4. This surfage

s plaged horizentally 10 feet bask of ihe rear edge of e

ttached by bambee peles guyed with piané

-~ y
.

aln planes and was
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Right and left steering was effected bW & square rude
dor 4 feoel X 4 feot shich piveted about a vertieal axis sbove
the talil and was contrelled by steering ropes which led %0 &
lover jJust in fremt of the eperater en hie right hand side,

While there were ne fixed vertical planes in the Red
ving, the fish=shaped wprights of Lhe nuin truse effered a
vertioal surfage caloulated as 19 eq. £t,, and undoubtedly
contridbuted %o the stadility of the machine,
As the saperinents with this mnachine wers teo be con»

ducted over the ige it was meunted on rummers, Twe maim rup=
ners with a tread of 2 foot ¢ inches were placed delew the
center panel and supperted nearly the sntire load of the mache
mo.nﬁair-nmrmmwuuumw
mcu;trummutundtnbdmomm&nt

runner aleme, Twe light runnars were 120 placed under the
sscend panels frem the center in case the machine sheuld oemd
down sidewise in landing.,

T™The sain planes were given an angle of imcidemce of
7 1/ degrees. T™he engine used was a 40 herse-pewer, eight
cylinder Curtiss, airececled meter. The bare engine weighed
148 pounds, but with the oiletank, batteries, shafting, ceil,

ote,, it weighed sbout 185 pounds.
The prepaller wus nade of steal, had twe blades, a

diameter of ¢ feet 2 inches, and a piteh of sbout 4 feet, IS

wolghed 15 peunds and was driven direct, the engine and shafte
ing being meunted herisentally. The fundamental idea in the
design of the Red Wing was te preduce an asreplane with head
resistance roduced te a minissam and pewer encugh te unaure
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AZRODROYE ¥O,2, SALDVIN'S WITE VING, SHOWING
0¥ IT DIVPERS YROY %0,1¢ by ¥.¥. Baldwin,

(A puper presented te the Asrial Rxperinent Ase
seocistien May 17, 1908, revised “or this dulletin),

S —

The second eter drivem asreplane which has Just beenm

caapleoied 18 as nearly as pecsible a repreduction of ‘he Red

Ving in general deaign, It (s duilt of heavier material

tarougheut and with alightly Jarger surfages. The 1 rovenent
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2re nearly all in the details of Atz constraction,
In this rachine, it wns deomed advissble to get seme
ositive methed of centrelling the lateral stadility, The i

the extremities of _ne wings are hinged adeul their fere

edges and by a aystem of steering gear the angles of inelidence

can be changed by the operater, By this arrangement if the
mnachine inclines te one side the man by leaning te the high

side operates a2 tiller which is comnected by ateering repes

and Iinereases the angle of incidence of the tips at the lower

aids and decreases the angle of incidence of the tips on the

high side, This gives a righting couple shich sheuld keep Sthe

maching on an ovem kuel, the idea being that the mam #ild
instinetively lean to the high side,
The boweoentrel haas boen plroed a feet farther n ade

vance of the maim plame, and 13 § feel acress aad 2,0 feol

deep, Th s centrel io operated by a lever cemnceted directly

1o the steering pest, and net by yoke repes a8 in the hed

Ving,

Right and left steering is previded for by a Lriangu=

lar rudder which swings abeut a vertical axis behind the after
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contral strut of the tall, Thé steering ropes frem this rudder
lead to Lhe stesring wheel in fremt of thn eperateor which worts
like the steering WMol ef & noter car, turniag te the right
putting the rudder ever te the right and turning te the lLeft
putting the rudder ever te the left,

The tall ie composed of “we superpensd surfaces give
ing about the same surfeg® a5 in the Red Wing snd is pleged
10 feet (the sanc distamee) dehind the main plane, This was
done i remedy the weakness shewm by the faulty eemnstruction
of ihe single surfage tall first used on the Red Wing, The
box which cematitustas the tall is given u sliht angle with
the engine bed (1 in 27 or 2°20°0), In this it 4ifferss frem
the Red Ving in which the Sall was parallel with the engime
bed, The Justifigation for Lhis, by ne means laportant, de=
parture is that sheoretiecally, it would scem that the ~achine
wvhen perfectly balanced should have all itz surfaces, inolude
ing eontrels, at the mest officient wnglie, That is, the angle
al shich the ratie OF 11t te 4Arift ls greatest,

In the pew machine, all mnembers of the truss eutside
of the cemter panel fit inte seckets and ars thus more osasily
repaired tham in the eld coenstrugtion with ity through maxders,
The wrigzhts are fitted with a setegserew in ths sosket se thal
they may de lengthenad out er shertened, thus doing away withy
he neoessity for Surm-buckles on the diagenal wires. (see
accompanying drawing pags 11).

The wpper and lewer chords of the Whiie Wing are ned

true ourves as was the case of the lied Wing, but the nemders
the old

arc straight betwoen each pamel, Anether shamge frem
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design 13 in the Jeinis of the genter panel, Mr. Nedwin devised
s scheme Tor belting the wrights threugh the upper and lewer
cherds which 18 very much neater, stronger and lighter tham thé
old way of straps and mees (see accompanying illustration
page 12),

A wooden prepeller is used on this naghine with the
sane ongine as befere, T™he dimwter is 6 feet, the pitech is
slightly greater than the diameter, The weight of this pre=
peller is only about 8 pounds and it should preve more effioe
ient in every way,

The new machine is 43 feot & inches frem tip te tip;
the planes are 6 feet 6 inchea deep at the center, and 4 feet
deap at the Sutside panel, which sives a tetal supperting sure
Tfane of 408,55 sq. feet, The welight of ihe maln planes with the
engine ded is 133 1lbs, as against 119 1lbs,. in the case of the
Fed Wing, The nese welighs 27 1lbs,, the tuu including » light
wheel weighs 30,5 1bs, The wheels and the spriag frames whieh
support them weigh 47 1bs., The engine, sccesseries and prepel=
ler woigh 192 1lba, S50 the @Rl weight t.king the mam at 179 1lbs.,
will be abeut 606 ldbs, This gives a flying weight of adeus ) 1/
Abs, to the sq, 6. coopared to 1 A/4¢ in the Red Ving,

The cleth used througheut (s:eept for the Sall which
is silk) 19 of a guality of nainseek vhich weigha 70 grms, per
square meter, Altegether the new machine is a great improvenemt

pver the old ene in the matter eof censtrustion, While its atruts

pre larger, mere of its members are enclesed and it theuld net

offer muall mere head resistange than the Red Wing.
WW
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ATRODROME 50,3, CURTISS*S JUNE 53U, SHUWING
HOW IT DIVFRRS YROM 40,21 by G, H, Curtiss,

(A lettor te Dy, Bell).
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cration of the differences hetwoen Acrodromes Ne, 2 & feo, it=

B e I R e T

In Ne, 3 the wing tips were ase set that when not in

use, thay were at a neutral angle while these in ¥e, 2 when

| ——

not working s oontrels were parallel to the surfaces., The
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gearing of the wing tips was sisplified by the new ar angew
mont of wiring necessitated Ly the eporater’s seat being meved
farther te the fremt,

The maln weights are separated by a greater distanee
in Negy 5 tham in Ne, 2, The engine was set rive inches farther
back and the man twe feot farther te the frent, The frent com~
trol was «lo0 meved farther out and Lhe frent edge of it now
10 foet 10 A\/A imches inm fremt ef the front edge of the maln
planes thus making the caghine 39 1/2 feost long, Vive square
foet have been added to the area of the fremt ocentrel, its
total spread deing now 1® feet 10 inchea as olpared with 1)
feat 8 Anches of Ne, 2, The nose is now wedge shaped instead
of pointed xnd has been lef't unceovered,

The running gear censists of Lhree wheels as belfare,
but the wheel base has been extonded two feet, It has aloe
been greatly strengthened by twe large weeden members running

fere and aft which are t9 be used as skids in oase thes wheals

break dowm,

The wings have deen made 50 that they oan be casily

removed fren the engine bed section and thelr surfaoes have
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been varnished with s mixture of gaseline, yellew oghre, pars~
fine and Surpemtine in erder te nake them asir-tight, The yele
low ochre was used for phetegraphic purpesess, The working
surfages of the machine have been roduged frem 4086 to 37 sq,
feet, Switeh and aspark controls have bean placed on the fromt
stoering wheel,

The lower plane has been greatly strengthened by eight
guy wires fastening it to the hubs of the whoels and hottem
of the skidae,

The engine scotion has boen made wp of lighter material,
the struts being enly 3/4 of an inch thiek at their widest
part and 2 1/4 inches long instead of ome inch thiock . at their
widesat part and 4 inches long as was used in Ne, 2, Addition-
al guy wires have bDoen added to this section and it is now
mere rigid than befere,

The prepeller has boem out dewm frem ¢ feet [ inches
te 4 feoot 11 inches, snd is now turning up o about 1300 rpm,
instead of 1080,

The tail has been made aspar-ghsped frem side Lo side
50 a8 t0 cenferm te the general shape of the maln suwrlaces,
The vertiecal surfaces of the tall have been remeved and the
area of the vertieal rudder increased frem 27 inches square
te 36 inches aquare,

It has also been decided to 40 asny with the screw
sockets for the vertical posts and te put turmebuckles en cach
secket, Wo are alse to use bBalloem rubber silk Tor the sure

faces, These last ohanges have not yst boen made hoewever, The

distance Detween the center of gravity of the eperater and tho
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