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ASkO UO>mt M0.4, VeCUkflVS È$IT.VIQtF.T>AhT:

By • A.h. '«furdy.

Jpon r«coii t of the following telO;T«a fron our 

f.minum on July <ith, dcsV-na were Ire ?ed ta Laly got out grot a 

r*tory to building -be new A,:-:. A. K o . 4 :—

To The Aerial Saner V-ent Aeeoclatlon, 
:!a'7>ond«s ort( K.Y.

KlCtOU. VmSmj Jul^ ■ . 1-*ÛCS' 
If ’ÎCT ,r4> *iwleiiee to follow en line of 

•June Bug*, 1 race.,end thut KoCurOy*» nach- 
lne be no* ballt at ll«n« daport vid head* 
quej tore bo retained there for .he praaont.
In r.:«4hU;« don’t run any riak of injuring 
•June Jiwg* until un application for a . ntunt 
ha» been prej j-o4. -euld ll<o Baldwin te 
help u# in boddecx eoun **• joaalblo, ..?>4 when 
wl bxv ready for meter would llxe all to 
come to Hodheck. If %he*e pi *na are accept­
able would dimply let it be <nown th-.t %t -yr 
requeet further trial» ef "June ug* will 
be postponed until another aeredro .e ha» 
ueen completed eo that In c .»e of accident 
to one 'wchine another will bo available for 
exp or li ente* dould »v nothing about patents 
outside us hio would on 1. »tlr ;*p other In­
ventor» to forestall us in the putvnt office. 
Telegraph reply to baddcck.

(81gf:*d) (Srar.ur Bell.

jq-eri onto with '-he June dug evened to .ndlcate that 

aore powerful tip control» would be an .vdwantnge, (flg.l) 

«specially in atterq ting to corq lete a turn and j oselbly 

describing a circle. Ta accenplieh thl» en-, we g*v« who 'ocii 

Inc greater lateral extension than In the case of ol .her of 

vho Cerner Machine», (4)# ft.) ur in»ro* od »he urea of

-he tup contrôle thooaolvc», (40 *q«ft. total area). xlv>.o^-h 

It wius conceded -hut a piano having the fern of -he letter 8 

(rou/hly) In cress aectiea was the foro having the dl eeleel 

efficiency, as den<w»»tr*ted by *.iv. Turnbull of Vew >5 unewick.
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'• C9mm 09noX,imXon that if * rib was fomud up being
of single ounraturo, it would Uicr the fora of the Turnbull 
curve when acW upon by the air pro a our o tui *.he oachino 
11 dud through the air, if the rear w«ui unrestricted «and 

flexible, but If tha rib one moulded with the double curve 
font the ulr prooouro would bond it * abnonvxlly at the 
rear and hence produce a detrimental effect.

Vie, therefore, decided to nogs up our riba fez the 
•3ilvor-Durt* (a» A.S.A. Mo.4 was afterwords n vied), having; 

the dingle curvature for» (Vir.;). The depth of the pi lies 
was reduced at the conter fren 6ft. 6 inches to 6 ft., */id 
t ie die jjee between the plruioo consequently reduced in the 
Jffl» ratio, (6 ft. 6 inches to 6 ft).

designed the ends of the supporting pl uie» to 
huTc a depth of 4 ft. as in feraor c isos, and .lue to be 4 
ft. apart. This re-prop or Viewing gave the lateral curve of 
the back edges an everier fora and the machine ui a whole fin­
er lines (?i£. 3 * 4).

The fioh-sh 4>ed material used J.1 -hrou^i lo of 
heavier a took and hence capable of greater rigidity ef etruet- 

ure.
Turnbucslee, ( '/ig.b she»»» fastening at to; ’irtd ^lg.

6 that at betten) are used o • «'«ch individual *ire, *o that 

they con be separately adjusted to receive their proper 
strain. Two special inotrinents were devisedj on as a oel 

for constructing the turn buckle and the other a wj ench to 
facilitate the screwing m> of these turnbuckles. (Vic* 7 4
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socket* u*od to connect the strut» to the lator- 

U chard» are In their simplest farei, dalnr. nm^ with the 

joint used on the "June Bu^e Rio projecting s: lüe at 

iho end of the socket \><t»*e» thr»u£i the atrap» to which tho 

^lroe are eecured <nd then lnv# the hole prep *red In the 

ooc^et connecting; the Motions of the lateral chord». (Jhg. 

f> & 10).
Rio tightening cq> of the tumbudclo# of the -Tny 

wires prevents these ayir.nm fren coning out. A ingle wire 

Reading through Lite middle of '.he strut» and connected by a 

V wire to both the top and bet ten chord at ‘.he lateral ox» 

trenltlea of the nachine »e*n» to anawer the purpose of stead - 

inn tho a trute better then t*» wires, ne In former cases, nd 

it ales offer» leau head real stance. (see Vi rr. l).

The cloth used to cover the riba, etc., foraing the 

supporting aurfius» lc uinilvr to that used by Copt. 7.3. jk1- 

dwin for hie Gevorment balloons, although lighter In «sltht,

(ii ounce» per s<|. yard) -aid having silk on onlj »ne old» of the 

ruber coating. It for*» a beautiful aurf xce, rubber aid» down, 

and la easy to handle, and capable »f twin/: eenented, tul or­

dinary rubber, he tip control» were covered by making the 

• Ilk in the fern ef a triangular bag and drawing It on tightly 

ever the franee thus making an «mu ally clean .>urfae» o*i -he 

top aid bo t.tt. As In the case of Uie Juno Bug, a *te»l tub» 

rib lo placed at the Jun< tlon of « *«h aectlon and octu - » 

jpreader for the lateral chord». (Vide U,12»^ & 14).

The central pun* 1 1» node mxemptlon:U.ly atreng for 

▼arlou» reason». The bending nem-nta are greatest there and
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aao as the deed lead 1» located et that peint the racking 
airain» tell nere there then elsewhere# This y an* 1 lu stado 
up first end in complete in itself. The four win,** «hen 
11 .oed in position fit inte projecting sockets fr#i each 
■ lde of thle panel, and ere secured in piece by tho aee 

nethed employed thro ghout the structure, vie, of attaching 

listening up the torobuekles# Thue tho four win/?» etui 
be readily revoked without disturbing the central, panel, 
en< inched, propeller or running ^ear# /igs# 1**16,17 L la 
ahow the various peinte of e en» tree tien of this panel.

The all* ef the "Silver-Dart" Is rade in sections 
cor reop ending to the panel where it Is to b « used, and Laoos 
o a uteel rib at each end# Thus the whole machine, silk %nd 
xll, lti «node in ooctlons so as to facilitate In repair work, 
should we be unfortunate etio . di to hnvo an accident# Tho ad- 
vantage ef having silk in section» in "knocking down" the 
‘vtehloe is also apparent# The ribs slide Into pockets pre­
pared on the ell*, fren the rear passing under the back lat­
eral chord and butting neatl>- against the back edge of the 
front chord and are secured in place b. square tin cape, 
which slip over the rear end. These cape, one for each, and 
are strung on a wire which passes through * oea* in ths rear 
of the ill* and is secured at Its ends to the litoral raargln of 
the aeroplane, and the central panel, being drawn taut by 
•loan» ef a tumbuckle# There are two of those wiree to a piano, 

one for the port wing and ono for the starboard#
The rudder vised on the *3 lvcr-Dart" is of quite snail 

dimensions (4ft, hitfi by 2 ft, deep) and 1» ron«trvw$ted, as 
f ur os the silk le concerned, sinilarly to the tip contrele.
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i.o* covering riade as h bag and Ira»» on over ths framework 
at id laced ut thi tops AS both aide! of the ruddtî act at
different tines, this method givoe them even roaluLmcee. Thu 
rudder 1* jiuood 11 feet hack fren the rear lateral chord,
*nd le SU) ported alryly by four hinged hunbooe so conatructod 
wrat by releasing tee lateral guy uiree the diole thing foldo 
up flat against the rear of the pi <jv>e. Thu rudder le oj»or^
• ed by unaJLl wlro cable cennected to the tiller of the front 
dteel (fia. 19). The hew control la de tble-dceked, rigidl. 
cor,* true ted t hr ou out and placed 13 feet for #ard of he 
front lateral chord* It ie operated similarly to that used In 
tho ‘ Juno Bug®, by n direct btesbuO rod at the rear end of 
•hich lu the teoririg dieel* Pnah the Wheel forwr^rd, it <te« 
rreaaee the Machine; pull It back and the machine r 1 tee; 
turn it to port or nlarboard, and the machine ebe>e respect­
ively, whether on r,h« to <nd or in t/ie dr.

Tim front control measures 12 feet long by 20 Inchon 
wide and 30 lnehue between the pi «nee* It le eu ported five 
Inches bac* freii its front edge by n Iwnboo cantilever trues 
a* ahewn by Vlg. 4*

It wae our original intention So c ovy two pur eons 
in the •3tlvur-D*rte, one eltting directly behind the other; 
hence a *eat was designed for the purj owe and nude adjustable 
no that it oeuld be «lipped for nurd and l>urk»*ard readily in 
balancing i*> the machine. The oocond nan we^ld elt directly 
over the theoretical center of proosure at our traveling 
«peed, ao that the carrying of the passenger on leaving him 
behind »o Id not offoct the balance. The tl| « «ure controlled
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by a device which does not Interfere with the nan «sitting 
behind the operator, and the device la also adjustable with 
tîie seat. (yif£er.) •

The pole connecting the steering wheel to the front 
control can bo lengthened out or ohor toned In do tern In lag 
whore the operator ahull alt, bjr no ans of a telescopic tube 
which con be secured at on; deelred pointe

She running gear or truck la alnoot the o*ne *e that 
iood In the •June JJvin** There are tin revenents of construct- 
«on and the tutorial le heavier (Pig# ^0)#

Tin engine used was eepeciiwlly built for the *811 vor- 
IXurte /aid io a Curtiss eight cylinder, water-cooled 30 ;UP, 
rotor, (wo bulletin XVI) which wol^ia without water or oil, 
but Including all water con œt lone and conn ter-shaft ZOZ lbo. 
It le placed with lto bod lmedlutely on top of the lower 
rear lateral chord, and braced directly fren the stringers 
of the truck (ooe VI % 3 & 4). I to being placed wo low will 
produce lose strain on the structure in landing and will bring 
the center of gravity of the xchlne, os a «hole, a 11‘tie 
lower Uv«B In the case of the "Juno Bug*,

The radiator lo designed eeraeShat after that wood by 
the Wright Brothere, (eeo Vlg#4) aid the gasoline aid ell 
tank (one tank having a partition) hold» 10 and gallon», 
respectively,

Thu propellers used are of differ ont deelfsns and are
driven by a chain drive in the ratio of l-l/2 to 1, ( ."jigin» 
turning 1300 révolu .lone and the propeller turning 1000).
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Ine propeller is used, end the thrust coesee about through 
the line ef re alatames ef the :uehlM| but Inclined above 
the horlmental » l/4 decrees. These are mads of Imlnuted 
*••4 and weigh, Including he two elves, a l/i lbe; ef a ■ 
ft. <tla*oter and 17 to 16 degrees pitch at the tip.

Tho «upper ting surfaces ef the machine are given 
angle ef attack of 9 l/d degrees at their lateral margins. 

Till» angle lo excessive for eesnonlonl flights, but it facil­
ita tee rising frea the ground. After the uihlne 1» in the 
lr, the angle will be reduced to perhaps 6 decrees.

It Is for this reason that the propeller -hruot lo a 
little above the herisentol When the rachlne le en the ground* 
The proper angle at *hlch to plxoe the counter-Aaft for 
propeller can only be determined by actual experiment.

The actual work ef construction ef the •Silver-Dart* 
»ae under the supervision of our foreman, Mr. xonneth Ingrx’vm 
and tee nneft cannot be eald In hie proies for the care taken 

by him In the detail work and in generally rushing the aseertb- 
llag te a successful finish.

4| 1 Uie structural needier» of the *81 lvur—Dart*, fish 
struts, wires, tubing, bamboo ete., were carefully neaeured 
xnd in accordanoe with the method and co-eff Irion te used by 
Ur. Octave Ghanute the head rosi«tance ef the machine we 
computed and reduced to It» equivalent flat ■» rf %c* In «quare 
feet. All figure» In square lnohee.
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yimt-æupitD uxrmia»
jflnjs........................... •a«26t5
Strutt.....................   .lOfto.0
AdJitiwl im

iron vidiurnro stux YXidumo snifj
976. d9 131.30

TJBW

666.00 366.6

BAMMOO

346.0

-eO*

rV-JCRIPTIOII 3Q. meinss rO-LTPY. KQVIV. SuIvYAPH

>’1 ah-ah*xpo4...........................3342.60....................l/t..........................667.Oo
Son Vlb Wire.................776.69.......................1/2..........................466.44
* 1 • ' *• 11 o .............. 131.. 0 ......... 1. & .......... .176» 96
Tubing..........................................666.00....................1/2..........................334.00
ilzjbor............................... 366.60....................1 ......................... : 66.60
kioboo..  ................ 490.00........ ^l/2..................

Total

Hence the teUU, lie ad i*tl«Unco , 21oc.<^7 aq. inchea, 

or 16.19 aq. ft.

anu*

Total area of aup} or ting iirfauee.. ................. «410 aq. ft.

Woljht of naohlne, axelualve of engine and aooeaaorlaa..346 16»
»ei.*ht of online, propeller and count ar-*iaft etc.••••••210 16a
Vel^it of radi^tar. .........................................................    1° Abe
Weight of eater.....................................................................................  ™ 1W
'4*1;fit ef gasoline, ell and tank, full................................ 110 Ike
welsht ef .... ......................................................................................................

*nd aa ^ * 2.04. Hence ratio equal» 2.04 lba. per aq. ft. 

l.e., flying weight • 2.04 lba. per aq. ft.

J.A. I. *!eC.

t



25»

• . »

FrtONT EutVMTrON
■Hi"*. Buc.it,, Show, t-

"rr: x 
sssrssjg

tFT Î'N6 " 6uoeVtne^”rp,“t,;ne- sszzz
No 5c«U

»n Position.



Showing Decrease in
Scale -

Side

Curvature of Steel tubing Ribs
2 inches = ljt.

475- Rib jrem Centre. 
i3^Ri> Jrwn Centre.
• Kit jtrem. Centre • 

fUt jVem Cent re

Hrmmondsport. N Y 
September 13 Vt**.

pjrr.



H
__

D
nR

T

11

ST ^tiieaass^&nm æss

- I



ZZ Gauge Band Iron Cable Teriimal, large She
Full Size.

Plan

3ioe View
StMlNitR WfllRi

226nu6c Band Iron Cable Terwuwl Saru. Size
Full Size..

Plan

Side View. HumwomdwoktNX 
septeuvm n^ifte.

\m

it'
t

f ------------- -
II»?IWÊÈÊP9HHR



* S-- %' V. j * - * • - ' ‘v 4 * % -Bgrj w*, > — igiaL^aiL.*• •,. ■ Jjj-- *• .. A Ip1 i lik-

LargeTurn Buckle of 2 £ Gauge Sheet Iron with Bra<* Attached
Full. Siz-e

Cone or CABLE 1 ÔTIWWt

$- V\SX\XXVVAX\

% w
F*LAN —Showino Holder Niprwt

Wire cable.

5 -V'- ';HixnwonosPowT. M.T. 
3CPTE«etR n1® «906.

End ViewSide View of Holder

uiietl



►*; 7
v i-ri-;:

v-,: t

»«» e«n
HA *3 Ml MMnj. 1SMIJ #H«M WV4 Ml 3«n XOJ TOO|

w*ee»s

Ml IA NWTd
ONOOIÇ • M\v M VJ TO OX

•*»•« »>IM *2

NV1JM3»A
t>

'32IQ T1 nj
Nti'nx NI GM"3tiOÇ-"3Xl 9NI SIOOX



3ullet icw-t PlrteoTurn Buckle Adjusterffifr <
Full Size.

Plan

X Section

ScfT.eVee,bottom View.

9Ê4-40 Thread Spoke nipple.
TULL SUEE.

end view.PLAN

X Section
HnnnouNTMT N.V

.1 *•..*



illHII

c Sheet Iron Socket for Largest Strut
Pill § cx i cr ' r LJ L I— OI £ c_.

24 TiiremasTo
T K« IncK.

M3

riRN

fifMNT En» Wen,
dipt View of Strut. HfWn#NO»PP*T N.t



lliiïiiiii

♦1011.03.Ç yOKI3 JLMOXi

1-inj
xnuiç nuuç ncy latrooç mou| jli3hç aenwg



*'ic* ilBulletin Ko • XXI

i

V-v t > *

V

■

' 15*1
•__ — » ■ . ’ ■

■ÿjpyy y;

piaffe
x j'pfz.vtiL :1

.

>r <

•■ •

-V-

Sr ■ ■ -.

...

> ■ i

tfüP
,-*>



ÜÜÜ-'iüSiü!



$3 ifK

v2

ïagBà

«♦SB

t&jB

.-



- Sf

17 Gaucc 3 meet I ROW 3TRUTJ.R0 
FASTENER AT LOWER CENTRE RlMEL.

FULL

Inch*

Himi
i&SStSiE



o.xxi

BœSw \ v\v v- \X'\\
iW

■t*v*54e. •

* ■'net.i V«.

wvwt

*»%in»aHe»*r

»«v

Man»

r># y*

■

Ç-V •

ïl-ÿ;

Twa-C,

AV.- S3®

ffcA’--*
BW ■ ,



m U

&j
■



Bulletin Ho

A. Si

/ V' ^



iZ/SsSSsssAéK

6 ôtrrnoô^
E.RCH WITH 7 5TRHN

Lin nc.n Cor o

Fut. L.

HRnnoNOSPoin H Y 
StfTLMBM Zb** 1903.

\ fit.
Galvanized Plough Strand Cable of Jfc'jw. with 19 Wires.

Scale - Ehurrged a Times.

ttsmiipo»

7Mran



Bulletin Ho.XXI

*• >» -

•5' V



Hullo tin Jo «XXX

lotting

double fold ri ±%

houo irv;

theught of on worded out byThe idee of folding 
Mr, Ingruhon.
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