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¢ cune CO0 the comclusion that Af o rid was Ton wad
of single curvature, it would taks the rorm of

-,

the Turnbull

urve when acted upen by the alr pressure as Lhe machine

lided threouszh the alr, Af the rear was unrestricted and

flexible, but if the rid was moulded with the deudle curve

form the air pressure would dbend it . abnormally at the

rear and hemnece produce a detrimental effect,
Vo, therefore, decided .o nauke up our ribs for the

ki %3

*5ilver=Dart® (as A.5.A. ¥0.4 was afterwards nwied), having

single curvature form (FVigei). The depth c Lhe l:nes
s reduced at the canter frem 6ft, 6§ inches %0 6 rt,,
110 ance betweon the planes consequenily reduced in

-l

same ratie, (6 rt, 6 inches to 6 rt).,
va deosigned Lhe ends of Lhe sy Ang planes to
ve a depth of 4 ft, a8 in fermer cases, n' =150 to be 4
t. apart, This re=proportioning gave the lateral curve of
the back edges an evener form and the machine o a whole fine-
r lines (71c.

T™The Tigh=shped material used all through is of
heavier stock and hemnce capsuble of greater rigidity of astruote
ure,

Turnbuckl es, (?1g.5 shews Tastening at Lo nd ¥ig.

that at hottem) are used o =© wh individual wire, s0 Jat
hey can Do separately adjusted (o receive i

train. Twe special instruments were deviged; on

or ceonstructing the twrnbdbuckle and the other a

facilitate the screwing up of these Luwrnbuckles.
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ihe sockets usod te connect the struts to the latere
4 chords are in their simplest fon , d0ing amay with the
.C ,)Jmt used on the "“June Ba ’.. a1 ‘Q‘, '(‘tlnf: i-4ke at
end of the secket passes through the strapa to which the

rires are secured «nd then inte the hele prepared in the

socket cenneoting the sectiens of the lateral chords. (7ig.

10).

of

the Sightening up of the turnbuckles

[

‘ires preventis these gpikes frem coming outl, A single
Pasaing ithrough the middle of “he struts and conn
V wire to boeth the top and bettem cherd
.remities of the nachine sesms to answer
‘ruts better Lhan lwe wires,
ors leass head resistance. (s
he cloth used to ceover
surface is similar
for his Gevermment balloons,

QUNCEes pPer §89. yud :i) nd having

B

: A h“r CO«L ‘h»'. 1 - :‘Ol'r”l“ - f““‘tth 1

nd 1is eaay to handle, wwle eof balng cemented,

ubber, he tip conirels were goverocd L, Kk ing

the ferm of a triansular bag on tightly

wll

) ce O e
fra;mes thus making

’ . ube
op nd botLtiam, As 1 t

ib 18 placed &t w junctien of

preader for the lateral cherds. (

The central panel is

various reasons. The bending mem
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lso as the deoad load 18 located at that poAAt the racking

trains tell mnere there than elgewhere, T™his panel is mnde
firet and is complete in itseslf, The four wingse when
laced in pesitien fit inte prejecting sockots fro
side of this panel, and are secured in place hy the same
ethed employed thro ghout the atlrueture, viz, of attaching
tichtening up the turndbuekles, Thus the four wings ocan
readily remo¥ved without disturbing the central ; el ,
en ine=bed, prepeller or running gear. Yigs. 15,06,17 & 18
how the various peints of constructien of Lthis pmnel,
The ailk of the "Silver=Dart® i de in soctions
correasponding te she panel where it is to be used, an
© a steel rid at each end, Thus the whole machine, silx and
11, iz made in secctions 50 ng te facilitate in repair vork,
Nould we be unfortunate enouh Lo have an sccident, The ade
vantage ef having silk in sections in "xnocking dowm® the

whine is alse spparont. The ribs aslide inteo rockets pre-

red on the silk, frem the rear passing under the dack late

eral chord and dutting neatly against the dack edge of the

front chord and are secured in place b, square tin caps,
“hich slip over the rear end., These caps, one f'm each, and
are strung on & wire which passes Lhrousgh = seam in the rear
the ailk and 1is secured at iis ends %o the 1 taral margin of
aeroplane, and o the cemtral panel, being dramm taut by
oans ef a turmbuckle., There are itwo of Lhoge wires to a plane,
one for the port wing and one for the starboard,
he rudder used on the ®3 lvere=Dart® is of quite amall
tinenaione (4ft. high by 2 rt, deep) and is constructed, a8

far as the silk is concermed, similarly te the tip contrels,
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1.0, covering nade as a bag and drawm on oever Lhs framewerk
laged at the top/g AS both aides eof the rudder agt at
iifferent tinmes, this method gives them even resistances, The
vdder 1s pinced 11 feet bDack frem the rear lateral cherd,

nd is supperted simply by fouwr hinged bhamboos 5o constr:

L by releasing twe lateral guy wires the +hele thing folda

r

ip flat againet the rear of the planes, The rudder is opere

s

ed by amall #ire cable cennected to the tiller eof ¢ frent

heel (fig. 19). The dow centrol is deuble=decked, rigidl

' %

itructed throuhout and placed 15 feel forward of
front lateral chord. It is operated similarly to

“June Bug®, by a direct bamboue rod at the rear
*hich ic the :teering wheel, Push the wheel forward,
resses the machine; pull 4t dagk and the mnachine rises;
turn 4t Lo port or ntarboard, and the machine obeys respoot-
ively, whether en the ground or in the alr,

The front centrel meagures 12 feet long LY 48 inches

wide and 30 inches hetween the plwnes. It 19 su ported five
inches back frem ite froent odge LY a bambee cantilever truss

3 shewn by Mg. 4.
It was our original inteniion 9@ cuTy Lwe pursens

she *gilver-Dart®, one sitting directly behind the otherj

henoe » seat was designed for the purpess and raude adjudtable

0 that §8 could be sli ped rforward and backward readily in

balancing up the nachine, ™o second nan wo.ld sit directly

over the theoretical center of jrossure atl our traveling

loaving him

speed, s0 that the carrying of the passenger on

, . . - P df.,‘\lf.lud
behind wo.ld noet affeet & bulance. i -
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by a dovice which doea net interfere with the nan sitiing
behind the operater, and the deviee is alse adjustadie with
seat, (Pig.3).

The pele connecting the atoering wheel te¢ the fromt
contrel can be lengthened out or shortened in detemining
here the operater shall sit, Ly means of a telescopio tude

ich can be secured at any desired point,

The running gear or truck is almost the same as that
sed in Lthe "June Bug®, There are irg rovenents of construgte
on and Lhe material is heavier (Pig. 20),

>y engine used was eapecially built for the *Silvere
Dart® and 1o a Curtiss eight cylinder, wmter-cooled 50 ii.P,
eLtor, (sce Bulletin XVI) which woighs witheut water er eil,

t including all wuter connections and counter-shaft 202 lba,
It is plaged wilh its Ded immediately on top of the lower
rear lateral chord, and bragced directly frem the stringers

trugk (sce ¥i7. * & 4). Its being placed s0 low will
produce ‘less straim on the structure in landing and
ihe center of gravity of ¢ . 8 a whele, a 11

lower than in the case of

The radiater io designed semewhat after that uged hy

the ¥right Brethers, (see Yige.4) and the gausoline and o1l

tank (one tank having a partition) holds 10 and Z gullons,

respectively.

The propellers used are of different designs wid are

drivem by a chain drive in the ratie of 1=1/2 to 1. (Ingine
cller turning 1000).

turning 1500 revoluiions and the pro
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ne propeller is used, and the thrust comes asdbout through
the line of resistanee of the machine, dut inclined adove
e herisemtal 3 1/4 degrees. These are made of lmnin. ted
s00d and weigh, including he twe clwps, 8 1/8 1bs; of &
(t. diamoter and 17 to 18 degrees pitch at the tip,

he swpporting surfaces of the machine are given
n angle of attack of 9 1/4 degrees at their latera) marsins.
fhis angle is excessive for ecconomical Tlishts, dut it facile
itates rising fram the ground, After the nachine is in the

ir, the angle will de reduced to perhaps 6 do;grees,

It is for this reason that the propeller thrust 18 a
little adbove the herizontal when the r:mchine iz on the ground.
The preoper angle at which to place the counter-shaft for
propeller ean only de determined by actual experirent,

The actual work eof construection of the *Silver-Dart®
was under the superyisien of cur foreman, Mr. Kemmeth Ingralan
and Loo much cumot bc sald in his praise for the care taken
by him in the detall work and in genorally rushing the assembe

ling %9 a succeasful finish.
All the structural members of the *"Silver=Dart®, riash

struts, wires, tubing, bdembee ete., were oarefully neasured
accordance with the methed and co-effTicients used | 5§

nd in

Mr. Octave Chanute the head reaistance or the nachine was

caputed and reduced to its equivalent flat surface in square

feet., All figurcs in square inches.
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"18H-0HAPED HATERIAL NON VIURATING WINIE VINRATING WIIW
..-'inijc..............1926.5 976,89 131.30
SrutBec ceccevecceodDBg, O

Adilitional ?1@.00.%
‘e

TUB1NG

668,00

) ZSCRIPTION 8Q. INCHES CO=LTY, BQUIV,

'S sheah .;‘Od............'\3‘2}50.........1/6.......o.-of»5’7.00
on Vib Wireccccccecee ”oowoooooooool/nooooo.oo..o‘d‘)&!o4‘
-"i}\’ lérirﬂ.............. 1:'1. 0.0ooo.oo.lob.000000000019609:)
1/20000000000033‘.“)

subin leensecscaccncsenens 6'35000000000‘.0

;L'lb“roooooooooooooooo .lébo-’oooooo.oool’ cccccscocee- 00950

"mhoooooooooooooooooo 490.:)000.0000001/200000000%
Jotal A O8e

Hence Lhe Loetal head refistanceo ° ped | -~.q7 Q. -.nr_‘;rm.

or 16,19 @sq, ft,

DAZA-

i08al area of By 4 ) vlfl[f .V.er'-»scﬂa.......-............‘30 Sde ft.

Veight of machine, exclusive of engine and AC0eANOriss..J 4d Abs
velh of Qm:m. proj eller and countor-ghalt 08CecccceceddD 1l
LML of radiator ceccccccscsccscsccssvesvsnsssccesones A0 Abhe
.4".!1‘-’:"‘.& Of A 0 0 0 0 09 00 PRI REsREPIRNEaseReesssesssIRREOS 30 lb.

“:i",ht Or 1;“01“.. 011 and Lu]k. "lloocooooooooooooooouo 1».

folght of .‘";M\' ﬂ‘\)‘oooooaooooooooooooooooooocooooooooow
Totaleccccev e o

nd as m ® 2,.08. lence ratio equals 2,04 1lbs., per #q. £

-

1000. fiying weight = 2,04 1ldba, per sq. ft,

-Yo Ae ‘o ~c(‘.
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INGRANAM®S YOLDING TAIL: By J.A.D, ¥oCurdy.

Although we have in owr experinents with the "Hed
ing®, "White Wing®, and "June Bug® gene through the stage of
using a horisental tail en Chpnute type acrodroms, it nay de
ns well to place en recerd seme amccount of the felding tail

the *June Dug®.

The fellowing diagrams show pretty well how, by the
letting go of a few guy wires which brace the tail to the main
planes, Lie bambee sticks ferming the tall, sw porting linea,
deuble up on themselves and allow the bex tail te fold right
Ain against the rear of the nain planes,

This was found teo be of great sdvantage in housing

the nachine as the sise of the tent reqgaired, eayecially in

“he lateral dinensien, was cenaideradly red.uced.

The idea of folding was thought of an werked out by

¥r. Ingraham,.
JoeAsD. MaC
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