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Conferences.
Jane 8, A9003= The Now Yoar is always a time for making pood
resclutions, und the members of the AeBoAsy, present at Beinn
Bhreagh, have come Lo the conclusion that it would be a rood
plan in the future that the desultory meetings they have
held in the headquarters building should dbecome regular daily

moetings ot 4 P.M,, t0 talk over the work of the Lahoratory

and that a Jouwrnal should be kept recording the points dise
C.id..d.

The first regular conference was held Wednesday

Jan, 6; present, the Chairman Dr. A.G. Bell, and ¥r, P,¥,
‘Baldwin, Alse Mr, ¥William ¥, Bedwin, Superintendent of the
hbors'&ory, and Mr, Gardiner H, Bell, Asst, ‘ditor of Lhe
Sulletin.

Mr. J.A.D. NMoCurdy, Sccretary of the A.E.A., arrived

at Beiaon Bhreagh this morning (Jan. 8) and was present at

the third conference held this afternoon. A.G.BH.

*ihere are we at®.
Jane 11, 19093« Whese are we atl It will be a ;good plan for

s t0 leook bdack over the line of experinents to see clearly
at what point we have arrived and wvhat wre the chief points

#e have now %o consider, This is more particularly necessary
e

&
~ . = o iy y o ' re—
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now because we have arrived ap a yperied of de; ressione.

have had our wps and downs and e haye now arrived at a point

when we sure, all of us, decidedly dowm.
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Curtiss has had an aggravating tine with his engine,

NoCurdy couldn®t £1y his *"SilvereDart® vhen he had
inpertant witnesses present and the "Loon® failed to rise
from the water.

Baldwin has beem uncble to @et his new hydredrome,
the "Query®, to rise on her Wydro-asurfaces,

Im.plmmmlo.ﬁtooarryammmdm
engine of the weight of a man, and the engine for which I
have been waiting weighs twe or three meny 80 that there
does not seem much progipeet for flying the machine as a kite
48 intended,

Now there is one thing that strikes me in looking
back over omr difficulties. That we have, all of us, otruck
the SR mmg « & difficulty in propulsiom. This sudbject
then m, I think, de carefully considered and discussed
by us. I am not myself familiar with the subject of motors
and therefore submit with diffidence a few clementary thoughts
for &iscussion, relating te the propulsiom of a flying nnoh-
ine; and I have asked Mr. MoCurdy to prepare alse a short
statement of certain views he has expressed to me upen the
sane subjeot which sppear to me to be nevel and to Do very
important if well founded. A.G.B.

' yo@iti ' £
June A1, 1909t As I get MeCurdy®s idea it is thiss=

(1) Given a weightloss aeroplane of a specified ares

and t11%ed wp in fromt at a speciffed angle it will take a
against the
certain propeller thrust te move it norisontally

resistance of the air at a specified speed.
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(2) If this weightless aercplane travols horizontal-
1y through the aliy at the specified wvelocity and with the
specified inclinationm it will %o capadle of supperting a
certain load,

{3) It will take @& more power to drive the losded
asroplane at the supporting velacity than te drive the une
loaded one, The propeller thrust will de the same in doth

cCases,

This 15 an important proposition if true, A.G.B,

W
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B’.;:t ‘:: ;ry *Lom® to=
- ' undred and
aenau-ﬂn 1“. puu. m and ene=half foot prepeller,
Direct drive, Nevolutions nine humdred and sixty.

(8igned) G.il. Curtiss

Lo

onvo mmno per=
e FViret hydro teat

succo-til M modrm teat ruru .nccoutul third
‘oll moat succesaful of all. Bperinents nndod.

(8igned) Curtiss and MeCurdy,
iss

: Sorry for waudoville pere
e tent ratters at a standstill

walting onr arrival here. Please come on at once.
(Bigned) Graham Bell,.

Gursise to Nrs. Bell.

(8igned) G.M. Curtiss.

J0§3=Will come at once if ab=
‘ the fourtsenth fer

Wﬁ- Arrive at Iona by Sydney Viyer
o ’ (8igned) T.A.D. NeCurdy.
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adde g=Your prosemoe nocessary to
o to the spplication for a

patent, No praxy will meét the case, Pleasc cone ismediately
after your Director®s Neeting Af possible.

&

(Signed) Graham Bell,

Bell %o Mauro, Cogorop, Lowis & Masols.
Saddock, N.8,, Jan, 12, 19093~ Hwsondsport members nade no
caments on specification. Please forward amended claing
for our conajideration as to names of inventors., All nombers
will be here at the end of this week.

(8igned ) Graham Bell,

R
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Surtiss to Nre, Dell.

To Mre. AJ0. Bell,
Baddeck, ¥.8,

Eerondepors, NeXes Joie iy )9093= John ia planning to
leave this aftermoen for Baddeck, although we have not had
an epportunity te try the "Loun®. Sverything has beem ready
now for same time awalting favoradle weather conditions.
Iangien and his school=mate were here for a day or two
last wosk, and I beliewe Johm is going by way of Toronte.
I an sorry we could not have made the tests with the *Loon®,
but it is pretiy slew business in the winter tine when jou
have to walf a week or more at a time for a good day and

then semething may haypen to prevent a auvccessful trial,
Vo are preparing to ship the *Silver-Dart® to Baddeck. The
crates are made and we will start taking it down to-merrow,
Ve have delayed this = little thinking we night get a chanee
to give it another trial. There has beem a lot of problems,
O;puu.uq with propellers, which were hard to figure out,
%o have hed ne trouble with the engine of late, ax-
nttuwm.nwzmn.mumm";u
fagt, the omly resl engine trouble we have had was the oy=
linders biowing eff. Ve will bring the engine to the shops

Malutt-wmtb-tmmmuum.
anmoowmunx

i
i
)
i
;‘.
£

Ve have kept the meter in omne

of the time, and have ngt had sny op

Wmn“umumbomxuncmto)wocx.
(Signed) G.H. Curtiss.

pertunity o TKe Ay
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To A0, Bell)
Baddeck, 5.3.

Haumondapart, EoXea Jals 9, 19093« Since reading in the last
Bulletin about Baldwin®s bLrake teat of the four eylinder

motor, I am cenvinced that it will be best o make a thorous 1
test of the eight eylinder bdefore shipring it to Baddeck. |
VYo will also test a notor similar %o whe one jou have as it !
is evident that Baldwin was not getting full pewer, although

10 H.P, at 1000 12 not so bad gonzidering that the engine

' he tinme would apeoed enly te 1400 idle,

All the parta of the "Bilver-Dart®, together with

materials, toels, silk, ete., belonging to the Asscciatien, ¥
went forward by express Jan. 6the After reaching Bath it

T SR BT

was to;al necoseary to send Ly freight as far ss Niagara

Yalls on account of the sias of the package. If ithe Canadian

o, s e vty O———

Express cars will acoormodate 18, 1% will go by express
from there, othurwise it will go all the way through by
freight,

TR IR s

(Bigned) G.H, Curtiss.

o ey ——
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TRIAL OF TR LOON, JAN, 2, 19093 By J.A.D. MeCurdy.

Bedon Mhwread, Jape 9, 19093 On January 2, 1909 the "Loan®,
“rum with 1%s hydro-surfaces, was taken from the shed over
'iom.muotummo.ummmpxmmmmm
between her docks the engine was started by Mr, Curtiss snd
the eperator®s seat taken by MeCurdy. At the signal to let
89 sho started slugglshly forward, and after ruming for
about 100 yards rose on her hydroesurfaces with the pontoons
completaly out of “mater,

LImediately it was noticed fhat in-uuofmmug
anoothly as was anticipated, gradually gaining in speed, a
mo-muumcmmmmmwwmw
surfaces, and the maximmm opeod attained by the machine
seoned %o be about 8 or 10 miles an hour, _

After running domn the Lake for a short distance the
sachine showing no increase of 1ift, the engine was acelident-
ally dhut off by the breaking ef an clectrie wire; there
being no wind, however, she was casily towed back to the
fock by means of a row=hoat.

Hewspaper men on shore reported that the machine was.
seen fiying over the Lake and were very entimsiastie abeut
$hat they thought a flight. Their Lspression, however, was
Gerived from the fact that, although the boats themsslves

-npout‘-tuunm. they 4idn't realise that the hydre=

surfaces were still on. the water.
Yo wore satisfied by this time that the hydro=sure
wore "ien

fages, as had already been suggested hy Mr. Bell,
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times too large®, Thay had doen made to fit te the hoats in
seckets 80 that they could be easily remeoved. ¥ith the aid
of this constructien and the help of a saw the hydro-sure

fagces were entirely removed from the bhoats,

The first trial had been made after five o'glock
in the aftermoem and it was, therefore, quite dark; but by
the time overything was in readiness for a second trial the
moen had come wp and the whele Lakxe flooded with light.

| About seven o%gloak the second trial of the "Loon®
without hydro-suwrfaces was nade, As she shot frem the decks
after the signal was givem to let go, I felt a sudden jar sad
realised at the time that she had strugk semething projecte
ing from the docks, however thougtt nothing mere adeut 1§ ut
the tisme as in a second or two we were well out on the Lake,
She had her 01‘ speed dbagk again this time and, although not
neasured, scemed to be adout the came as in former experie
nents (27 miles an Mourd,

The course taxen was about half a mile down the Iake,
mumm.wm.emwmmuuu
sbout, I should judge, 15 miles an hour, =nd 50, before the
rowsboat gould got wp %o me, I arifted te lesward of the
ammzmoms.mw—-.m.mmm
to the doek, caunal bont fashien, mem walking along the shore

pulling by moans of a rope. ¥o soomer, however, had we brought ‘

her abreast of the piers ( the port pentoon being adjacent
to the piers) than ashe began to sink, the starboard beat and
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ving going cemploetely dowm in adout 1z feet of water.

The boat had sprung & leak, that was a certainty,
and 1t was a question among the men at the tine whether the
loak was osused by the Jar as ahe was lot go fram the docks
or whether I had rum into some floating foe which was quite

adundant. By means of rope and pries the "Loon® was hauled
from the water without causing any danage to the miachine, and
investigation showed that the sterm poat of the starbeard
pontoon had dbeen entirely ripped out by coming in centact
with ene of the posts of the plers as she was getting awny,
This left a hoi. about 13 inches high by 4 inches broad.
Taille the mmchine was kept under way the water found net
tine to enter this hele but as seom as the nachine was
brought to a stand-still the water poured in and as 1t was
corparatively dark it was uwmoticed hy the spectators.

The nachine was left on the shere for the night and
taken t@ the shed early the next merning, January 3, where

she was dimantled and put away for the winter,
JeADe Mel,
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BEINN BHERAGH EXP'RIMENTS: leported by the Iditer,

Drone No, 5.

Jans 4, 19093« Aerodrome ¥o. 5 has been stil) further
strengthened by wiring freom the ridge-pols te the keel atick,
and by putting tension wires in at other parts of the structe
ure, The two banks of cells which had been preparcd to fill

in the spaces on either side of the central bedy frume (sse

Bulletin XXIV p. 46) no longer rit, on account of the heuvy
beading there and Mr. Baldwin recormends omitting them ale

| together and substifibting some open framework vhich will notl
interfere with the aviater®s view below and on ellher side.

He thinks the serodrame is now sufficiently stromg, and he

tested its rigidity te-day dy gotting inte it while 1t was
supported from delow at enly four peints four meters spart,
there being ne aum.o;t directly demeath the center. He ro=

perts that the whele strugture gseened selid snd stood his

woight of 175 1lbs. perfectly well. The serodreme is now
ready to receive the engine bed and propeller which will

now be ritted in. A.G.0.

Zesting the Stadiiity ef the “Querg’.

Ians 4, AR09s- Rxporinents were ~nde to=day in Beinn Bhreagh
dwin's new hydredrone

Harber $o test the stability eof Bal
her. The mm

*The Query® withoutl ny hydro=-surfaces wpon
with & balance whoel of mmaller dlameter

had been provided
the bottom

than before so that it ¢
of the beat thus lewering the cente

ould de placed nearer

r of gruvity. The process

\

f |
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of testing was ss followsge

The *Query® was hauled over on her bean ends im the
walter until a position was reached such that a vary little
further tip would have upset hor. She was held steadily in
this critiecnl position of unstadle equilidrium while a
plumb=-line was dropped from the top of the structure to the
water to ascortain the vertieal height of this point, The
heriszental distance of the plumbeline from the deat at the
water level was also measured, »0 as to obtaim heorizental
and vertioal readings frem wvhich the angle of tip could bhe
caloulatod,

Vith Mr. Baldwin on board the critical pesition was
reached wvhen the base-line measured 23 inches, and the plumb-
line 41 inches. Without any one en doard the base-line mea-
sured 18 inches and the vertiocal 4l. A.G.B.

a3t -

Jan, 5, 29093« On account of iocc in Beinn Bhreagh Harber and
Baddeck Bay it was necessary to carry the *Query® over te
the Central Wharf to reach open water, Here she made her
first trial to-day. It is also noteworthy that this was the
Tirst time an attempt had beon made to afecr a boat with the
rudder in the dow instead of in the sterm. The aerial rudder
formerly used on the Dhonnas Boag was exployed. It measured

m«rntwmmdmpmnnrutmm-m.

There was no submerged rudder.

fwo propellors were employed 88
Mt-". 22° 30' at tip;

fotal weight 647 1bs, (Hull with

ete 225 &, engine and frame 173
chain 60 1lbs, battery | )
Baldwin 175 1bs, total 647 1bs).
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W- fwo sets forward 5 feet fram
one € five foet from stern. Bach

»

Y. 13 consisted of three blades, curvature 1315
spaged 6 inches apart, and the hydroecurves '
wore all set at an of 5 degreoss, The
blades woere all 3 inches wide from fore
to aft. In the front sets the top blades were
30 inches long from side to side, the middle
blades 24 inches and the bottem blades 18
inches. In the after set the top blade measured

26 inches frem side %o side, the middle blade
24 inches, and the bottam dlade 18 inches,

EBRs A T™e "Query®, ruming under hor omn power with double
propellers covered 100 meters in 28 seconds.

The engine however was not rumning very well. The *Query®
did not 1AfS out of the water, although her bow lifted te
abeut amidships. The stadility was all that could be desired,
but the serial rudder did not steer her. This was preobably
due to the fagt that the rudder had beemn placed almeost die-

rogotly over the fromt set of hydro-surfages which would nate
urally prevent her from turning. In this experinent the aux=

iliary ports of the engine were open. |

b‘ The auxiliary ports were then closed and the
engine did-smch better; but, as the rudder was useless, no
estisate of speed could be taken, During the course of this
experinent Baldwin shifted his position as far forward as
poasible te correct the 1ifting by the bow, This lsproved
the lengitudinal balance dut the beat did mot rise clear of
the water,

B, 3 The hydro-surfaces were thenm removed and the
W tried again witheut them. The speed was much improved
thmumcw. Paldwin thinks 3t was prodably |
‘mere than 15 miles an hour. Steering however proved to b6 o |
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impossible althougly in this ease there were no hydroesure
facos to interfere with tho steering asction., The onission of
the hydro-surfaces materislly fmpaired the stadility of the
boat, A.0.B,

Aexible 4 he Dhonnas Beas.
dane Do 23085~ The Dhonnaa Beag ne longer deing meeded for
Baldwin®s exporinents, she was to-day fitted with flexible
hydro~surfaces as suggested in Baitorial Oct, 17, 1908 (see
Bulletin XVI pp 6=9),
Mr. Bedwin designed and made the hydro=sarfaces
from th; general description givem in the Bditerial, and
without any specific instructions concerning dimencions ete.
He has supplied the following details illustrated by a dlue
print,

At L5 W ESLAS . AASL il

” T A T ¥ o T 5
o R

distance bo-

Hull 20 e, long
e hydro=gurfaces
by
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Epsrinents= T™he Bhonnas Beng provided with flexible
hydro=surfaces as above deseribed, was taxen to=day (Jan.5)
0 the Contrul Vharf and launched upom Baddeck Bay. Ghe was
then tewed by the Gauldrie,mnd the following obaeervations
0f speod and pull were made,

a

1
Pull

809Cscceese ¥ 1lbs,
80C. 00+ +200 1lba,
50€sce+0100 1ibs,
;’ 80Ceseee 90 1lbs,

Aggregate 500 m, in 197 sec....480 1lbs,
Avﬁr&;:. m m. in 3’.‘ 800, . . Pull 96 1lba,

The Dhomnas Beag 4Id net succeed in rising clear of

ErEr £
88

PEPP

8888

the water en her flexible hydro=surfaces. fhe rose however

every time the towing=line wms pulled rapidly in by hand
showing she was noar hor supporiing speed,
It became obvious that the whole arrangoment was Loo

heavy to be suppeorted upon these surfaces at the speed of

the Ganldrie and it was decided to attach them to a light
frame instead eof the Dhonnas Beag and try them again another
daye. AJG.B.

Second Trial of the “Query®. |

Jan, 9, 19083 In the oxperineants (Jan.5) the *Query® had

falled to rise out of water, tndioau.iu; that her submerged f}‘ 1
{ Il

provided with
one at the

surfages were not large enough. She had boen

three sets of hydro-surfaces two at the bow and
tondency to rise at the bew more

stern, and she had showmn a
sas then decided to increase the arca of

than the stern. It

her submorged surfaces by giving her another set at the stein.
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2o~day (Jan.9) she was tried with four sets of hydroe
surfaces like those described in notes Jan,3, two in fromt
and two behind (see photographs in this Bulletin).

BB 3~ The "Query® made a run from the Central
Wharf under her own motive power propelled Ly twe prepcllers
a8 on the former ocomsion (Jan.85). She 4id not seem %o go
at any great speed the hydro-gurfacos seening to aoct as a
drag mere than a helps Nor did she rise from the water,

It is somowhat remarkable that so far even in Bald-
vin's mest succesaful experiments with t;g Dhennas Beag,
with the boat well out of water, and with oply the hydroe
surfaces submerged, no great speed has been obtained, In fact
the apeoed without the hydreo-surfaces hus heen greater than

with them, The ssme thing seems teo de true of the *Query®,
Ve enly hope that the new Curtiss engine we expect from Hum=

nondaport may give us sufficient powar teo nake those small
surfaces ashow what there may be in them. With owr present
m«mmunmwcnmtunm.-@am
out of the water without -ahrdng the area of the submerged
surfaces :m is inadvissble from the speed point of view,
or without lightening the doat which is lmpracticable,

b”hwﬂmtmwto sacertain whether
the boat would rise cut of the water at the speed of the
Gmwuumxmaormuxaﬁwmmmm.m
mmwumorm,mquwmxtomwm
W“sta.od«“tmwumhm.mwm
proved to be insufficient and she did mot rise. The pull
the towing-line was steady at 40 1bs,
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It is hoped that better results may be obtained with
the new engine, but we can hardly expeet different results

w#ith the preosent engine unless we use larger submerged supe
fages. A0,
&

) f
ey — |
!

280 9., 29003= The "light frame® decided upon for the flen~
ible hydro~surfaces Jan, 5 in place of the Dhennas Beag twrns
out %o be not so very light after all. Weight 346 lbs. It
consists of a rough wooden framework made of thick dosrds to
which the trusses carrying the flexible rods are attached,

It is & very clumsy orude contrivanco and when it was placed
upon the Centrail Wharf to have its photegragh takem we all
laughed hoartily at the ridieulous sypearmnce 8 made wob~
bling about on its fleixible legs and named it at once
*The Crad®, (See photegraph in this Bulletin)

Wheon the *Crad® was plsced to-day in the water it
floated low not being provided with special floats, Vhen
towed by the Gauldrie however, the framewerk rose out of
the water about 18 inches supported pon its noxnn. hydro=
surfages (see photograph in this Bulletim), Pull about 70
1bs,

Yhen we look at the crude co:structiom of the pre=
sent apparatus and note that it rose out of the water at
the low speed of 7 miles, one cannot aveld wishing to see
the experiment tried agaim with a more carefully made mach=

ine, Wa cannet interrupt mere important exper izents, dut we

nay perhaps be sble to spare time to tost an apparatus P“‘“‘?

muwpmammmnmu-m,-

'
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of rods for the weakness of the individual memders. In order
to have flexibility the rods sheuld individually be thin
and supple, and the load should be distriduted through a
large number of them, instead of being concentrated upon a

fow as in tThe sight-lagged *"Crad®. A.0.B,
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THOUGHTS CONCERNING PROPULSION: By J.AJDe MeCurdy.

Jan, A1, A900s= Te get an idea of the carryinmg power of the
*Silver-Dart® and of the prepeller thrust required te maine

tain the machine in flight I amployed the tables and figures
given us by Langley and Lilienthal and arrived at t.hc fol=
lowing results. |

Assune o speed of travel relatively te the air of
35 miles an hour,

The ::?h.un flies at an angle of attack of 6° and
there are 420 rt, of supporting surface. The equivalent flat
surface of the machine frem its structural peint of view

including the surface area which the operator and power

plant present amounts to 17.94 gy, rt,
Under these conditions the machine will support a
total leoad of 1424 lbs. and the propeller thrust required

would be 192.9 lbs.
Ve are only causing the maghine Lo earry 860 1lde. Is

this an economical state of affairs or net, oF could we just
as well carry the full capacity of the machine from our
theeretical conclusions.?

. —.In general terms here is the proposition. Su;pose a
purely theoretioal plame = which will be weightless < to
advance horisentally through the sir at a givem speed and

“malntaining a dﬁftatto angle of sttack. The reactiom of the
normal pressure ;f the air on this plane will
results which we call 1ift and drift.

The plane traveling horizontal

god uce tweo

1y at this sngle of
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attack and at the gpeed will negeasarily support a certain
definite lead.

T™he plane Straveling horizontally at the angle of
attack and at this speed will require a definite prupeller
- thrust,

Eow @0 we gain anything in efficieney by having our
machine weigh less than the carrying power of the planes.
The only difference noticed by the spectators at Port Meyer,
between the flight of the Wright machine when carrying one
nan, and carrying Swo men was that the maé ine took longer

to uq:un its nogessary speed before taking the air, when

it carried two nen, because its mass was then greater than
with ene nan,

The propeller push was just the same in both cases,
snd the speed of the machine when flying was the same in
both cases,

QU= Does the flying mhlaf adjust itself auto-
natioally in reference to the angle or‘utuak‘ sccording tg

the load which it is required to 1irt,
J.A.D. McC.

v amamanes sea Qi) e e ar——
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THOUGHTS CONCHINING PHOPULSION WROM THE 57
POINT OF PUNE PHYSICS: By A. O, Bsll. e

dans 2, 29093« ALl fiying machines depend for their proe
pulsion wpon the inertis of the air,

The usual methed of propulsion consists in pushing
alr backwards by means of am oxtended surface, or propeller
blade, The reaction then pushes the machine forwmrds,

| OO

In order So typify the ecsential actiom in its sine
plest form, imagine a couple of dalls with a compressed
spiral spring betwoen them. In this conceptien ome ball re~
presents the machine, the other the air that is pushed bhack-
wards, and the spiral spring botween them Upifies e -
gine pewer ampleoyed. Helease the spring, and the balls are
pushed apmBS, the machine going omé way, and the air ihe
other, A

Relatively te one another, each ball moves with the
sane velocity., That isg One ball moves away frem the other
Just as fast as the other moves awey from it3 But, relative-
iy to the swrrounding quiescent air or to the earth, they
move with aifferemt velocities dependont wpon their mass or
weight, the heayier bedy moving with alower velocity. They
meve in opposite directions with equal pemepis (not equal
nxuxw.mummm“"“““‘”‘"
*action and resction are equal and opposite®.
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Let M represent the mass or voight of the machine,
and V 1ts velocity: Let m represent the mass or weight of
the alr that is pushed dackwards by the propeller and v its
veloeity: And let the directiom which the machine moves be

considered as ¢ and the opposite direction as = ¢ Then
H(+V) = n(-v) or:-
W = emy

Our object is to propel the nachine at a certain
velocity sufficient to sustain it in the air, The values
of M and V are therefeore fixed. The machine has a certain
known weight or mass (M) and must acquire a certain known
.-veloeity (V) in order to be self swporting. Our predlem
then 1ltogbuinmmrornundvmmtl'--lv.

¥e have two elements here to consider: m, the mass
or woight of the aiy pushed back by the propeller and v,

the velecity of the displaced air,
If the weight of the displaced air is equal to the

weight of the machinme, then the velocity ef the diasplaced air |
will be equal to the velocity of the machime. If m is less than ff
"M, then v will be greater than V; and yige yersa.

Prom the standpeint eof pure physics we have enly
two elements to consider, m and v; but from the mechanical

point of view we have three elements that produce and contrel

the motien of the displaced air.
Considering our propeller as ferming & portion of

a perfect screw having the same piteh from cemter o eire
cumference the three mechanical eslements invelved are:-
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(1) T™he smownt of suwrfage in our propeller blades; (2) The
pitoh of the prepellerj and (3) The speed of its rotatiom.

It may be well them to translate the twe physical
clenents m and v in tems of the surface, pitch, and opeed

of rotatien of th» propeller.
Ialue ofm.

Sxingss= T™he value of m varics directly with the
surfage of the propeller, Keeping the pitch and speed of
rotation constant then the larger the surfuce the greater
will be the mass of air pushed dagk by 1%, and proportiomelly
greater,

Eitghs= It also variss direetly with the piteh.
Keoping the surfuge and speed of rotation constant the graale
er the piteh the greater will be the mass of air pushed back
at each rotation, and preportionmally groater.

Botastiens~ It alsc varies direetly with the speed of
retation, Keeping the surfage and pitch constant then the
greater the speed of rotatiom the greater will be the nase
of aly thrown back per second, snd proporticnally greater.

| Yalue S£.¥-

Surfageg~ The value of v does not depend at all wpon
Lie surfage of the prepeller,

Keeping the pitch and speed of rotation constant then
the larger the surface the p;roaicr will bhe the nass of &ir
thrown back by the prepeller, but the velocity of the dis=

placed air will net be affected.
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Pitchs= The velocity of the displaced air varies
directly with the piteoh.

Keeping the surface and the speed of r tation cone
stant then the greater the pitch the grealer the velocity
of the displaced air and proportionally greater. FYor exe
anples~ Duppose the prapeller Lo make one rotation por sece
ond; themn, Af the pitoh is one meter; the velocity of the
displaced air will be one metor per second, If the pitch is
two neters, then the velocity will be two meters per sece
ond ete,

Botations~ The velocity of the displaced air varies
directly with the speed of retation.

Kesping the surface and pitoh of the propeller con=-
stant then the greater the speed of x'omﬁion, the greater
will be the velecity of the displaced air and pro;ertionally
greater, For exsmples= Lot the pitch of the propeller be ome
meter, them if the propeller rotates once per second the
velocity of the displaced air will be one meter per sccond.
If 1t rotates twice per second the velecity will be two

meters per second etc.

It is noteworthy that the valuo of m depends upon all

tliree elements, surface, pitch and spoed of rotation; whore=-

| = and
a8 the value of v depends upon only wo the piteh

e can
specd of rotation. Variatiams in the amount of surfae

t its volocttg.
only -ffut the gmount of alr throwm back and no

A

i\

.\.

\
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¥alue of my.

Sxiages= T™he propelling force (or mv) is directly
proportional te the surface of the propeller,

Koeping the piteh and speed of rotation constant
the greater the surfage the greater the mass (n)'of the dis=-
plaged alr, but its wvelecity is unchanged, se that changes
in the amount of surface affeet only the m element of the
propelling foree mv. Thus the Lotal value of mv varies directe
i1y as the surface,

Pitghs= The propelling force uy varies directly as
the square of the pitch.

Keaping the suwrfage and aspeed of roiation constant
then the greater the pitch the greater the nass (m) of the
air thrownm back and the greater its velocity (v). Thus beth
the m and v elements vary with the pitch. If we double the
pitch we move twice the mass of air at double the veloeity
and the value of mv is four feld ete.

Retations= The propelling force or mv varies di-
rectly as the square of the upeed of rotation.

Keeping the surface und pitch constant, then the
greater the speed of rotatien, the grester will be the mass
(n) of the aiy throwm back snd the greater its velecity (v).
Thus Doth the m and v elaments vary with the speod of rotatiom,

If we doudle the spoed of retation we move twice the =ass of

air st doudle the velocity; and the valus of mv would be

four fold ete.
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Thas the valae of myv variocs in sisple proportien

the surface of the prepelier, and in doudble prepertion
the piteh and speed of' retatiom.

Pess this indicate that great pitch and great speed
rotation, rather than great surface, 15 what 1is wanted
the prapeller of a flying machine? A.G.B.

(Te Ve continued).
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Extracts Irop “Narine Rrepsllapg®s By P.¥. Baldwin .

A feow points taken from Mr. Barnaby®s book on Marine
Propellers® seem to be directly appliesble to asrial prow
pulsien., V9.8,

(ped) The prineijle upon which nearly all marine
propellers work is the prejection of a mass of water in &
direction opposite to that of tho required motion of the
vessel, ‘

If the weight of the mass of water acted upon by the
propeller in pounds por seeond = ¥, and if tho oternward
velocity in feet per socond imparded to it in reliation to
still water = §, thon the remctiem which coustitutes the
propelling force is

‘ where g = 32.2 feet por seoond; and this is

indopendent of the form of propelling apparatus altegether,
'8 is coamonly known as the real slip, but will here be gen=
erally referred to as the rate of acceleration, or mere

shertly, as the acceleration,
When the vessel is in motion at a regular speed,

m,...u..‘u.gnwmmm.

“Muwunnnnmutobomw
the prepeller, there is no poseidility of reducing the real
~~anm.um,.zm;nmmmxuu
muhmtl,mumtduwumwn,mwm
‘my?-w(ﬂponmdcmr

» ."&IY’_‘.' ‘. "
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When & propeller is to he designed for any given set
of conditions, 1t is of the first ifmportance that the re-
lation betwesn the mass of water acted upenm and ’th- accal=
eration imparted to it should be such,

That while the product ! shall equal the cstinuted

resistance of the ship, snd the size snd rate of motion of
the propelling apparatus such as shall suit the comditions
of the oase, the soonumie result may yot de the best ate
tainable, or may omly fall chert of the maximm by sn amount
which is calouladle, and which it msy e docirable to sacrie
fice in order to obtain other advantages,

(pe 3) There 1s a oorh.la guantity of work which rmat
be lost under all cirowsstances, and it is equal to the
anount of energy of the discharged uster noving astern with
& veloeity B relative to still water, |

As this energy varics as the weight sultiplied by the
square of the velocity, it follows that Af the quantily of
water acted upon is doudbled, the loss from this cause is
doudbled, but if the acceleratiom is doubled, the loss is
inoreased fourfold., This wplains Wy the hydraulie pro=
peller, which is forced to st won & much less area of
column Shan the serow, sppewrs at such a disadvantage when

coupared with i,

(pesd) 1In ;;..W voats there

uormmuth.-ormoumtummm
quxw.mrmum.n.u:mwm
mm,mmtmwwmuhﬂﬂu.
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moromdmult-ormuhtmmm-uuu-
amsommm-mammwu.apnmt

and 1ts propelling efficiency was enly 43 per cent of that
of the after screw,

Hegativo Fropulsiep,

(p«48) Irf a serew is placed behind & sterm so biuff
that the supply of water is impeded, it will draw in water
at the gonter of the driving fores and throw it off from
the tips of the dlades like a contrifugnl pups It is ree
corded that an attempt to propel a square-ended ecalssen by
neand of a screw resulted in the calseom going asterms Which
ever way the sorew was driven.

Inelination of line of Jhrugt. |

(p.47) There is a disadvantage conncoted with sm in=
clined serew haft which points to the advissdility of plac-
ing the shaft nearly horisental as posaible. .

The result of depressing the end of the shaft is to
caunse the effective piteh to vary through every part of the
revolution., If the inclination be supposed o be 45° for
example, that pars of the blade which is intended Lo have
"tmnmwmmmwvmmnunnw
varying from nothing to iafinity.

It is of course cbvious that the pitch of the blades
in relatiem to mmumwwwu
the direct fem of the shaft, but whatever the piteh in Fe=
lation to the axis may be, tfthom.ugocopuaﬂﬂitdly
out threugh the bettem of the ship, the virtual or efreetive
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pitch, measured in the diregtien of motiem is nil, If a
scrow does notl move along but has a utiﬁ of rotation only
the resistance of the water to the blades is the same whate
ever be Lhe dirvgtion of the sharl't; dbut if the propeller de
allowed %o move ferward, while at the same time it de come
struined to move horizemtally, the shaft being inclined to
the herizental, then the resistance of the water to ihe
blades is net ghiferm, but varies ever every part of the
revelution, This will perhaps be nade clearer by an cxaminate
iom of Lhe phases Shrough which a blade passes during one
revolution. It is convenient and suitadble to comsider the
action of a screw as sinilar to that of an inclined plane
noving past thae starn,

" Flcj. 21 Flj RA F;c), 23

In Yig. 21 the full line represents the upper blade as &
plane moving from port 86 starbeard; the dotted line repre-
mmmwu-pmmmrru-wu
port,

In Pig, 22 the shaft is herisontal and the full line shows
tho“pxuam,mdmdotu‘xmmowmw-
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In Pig. 83 the shaft is inclined at 45, the Ml
line again ‘ulu the blade going dowm, and the dotted line
the blade coming up, AS the chip moves forward the water
may be supposed teo flow te the sorew in spproximately hori-
sental lines, and the blade which at ome part of the revelut.
ion is edgewise %o the wmter, at mnother is square on to it,
and the result is an irrvegular pressure cansing vibration,
Another way of loeking at it is this: A particle of wuter
meoting the ascending dlade has its motion relative to the
vessel arrested carpletely, while aparticle on meeting the
Torward odge of the desoonding blade would require to have
its velecity infinitely accelerated in a herizental diregt-
ien, to enable it te esospe from under the blade., This i
what 1s neant by saying, that in the sbove exmmple, the

effective pitoh varies from nothing te ww? d.ring each
revelutien,

Yariable Fiteh.

(p 49) When the lemgth of the propeller in the di-
rection of the axis is small, that is, when the Dlades are
narrow, there is probably not much to ve gained by departing
from a true helical surfage, or what is called a uniferm-
piteh; but whem the bla@ls are wide the pitch should imereas:
in the directiom of the lemgth of the prepeller, thai is,
tn.-mup.rmwmelbmcmvtﬂ&-
the forward edge. The reasom for :‘m-wumwnfw

ring to Fig. 8. / S

\ €& 41
: Forwanrd
Aft | et
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The colusm of waler passing threugh the serew is
contracting in area and increasing in velocity.

Blades of uniform-pitch would omly be strictly ap=
propriate if the columm while passing through the serow
vere m-nm and maintained a constant speed,

If the length of celumn occupied Ly the screw is suf-
ficient %0 allow a sensibd® contraction to tuke plage within
ita limits, then the piteh of the sorew surface should aug-
mont at the same rate as the speed of the column of waler
is accelerated, in order that all parts of the dlade may keep
touch with it during its passage, It was an ea:ly practice
intreduced Ly Woodcroft to vary the pitah in this nanner
(see p. Z1), the su positiom being that by so doing a grad-
ual acceleration would de produced and not a sudden one, It
is probsble that in mo case could water be accelerated sude
denly by a submerged propeller, and all that is required is
that the surface of the serew should be adspted as neardy
a3 posaible to the rate of flow through 18, which rate is

variation on eath uaoormmmmcw unryaﬁn
ficult to say, as it has not yet been determined at what
distance ahead of the sorew scoeleration af the water ctm~

mences, or at what distance astern it 1s casploted, snd the

full velocity or race attained.

Although we xnow that mow«mm
NQNMQM'imfmmlnﬂa.l.llilnﬂ't‘.'

t can there=
sidble at present to define i1ts boundaries, ""‘1‘

esater the
fcumu-uuwmmmtm-v "




Bulletin Neo XXVIIX

slip ratio the greater would be the contraction, and con-
sequently the greater should be the variation of piteh on
each side of the moan. Since the slip ratie st;a given of~-
ficienay inoreases with pitoh ratio, the veriation should
also bear seme proportion to the piteh ratio. As the uge of
wide blades is frequently associated with high slip ratio,
as for exmmple, when dimmeter is restricted by the draught
of water, not only do they ocoupy a considerable length of
the contracting coluwm Pig. §, but alse the amount of the
contraction is greater; and if this reasoning is correct,
there is a twefold advantage to Lo gained bW giviag an ine-
creasing piteh to screws with wide blades.
Propeller Balange,
(pe 51) In order te prevent vibration from being
set up by the prepeller in long fine vessels of high power,
" two things should be considered. The propeller schould have
a good running balance, and the center of presgure should
be in the center of the disc. To ensure that the firsi con-
dition i3 realised, ench Dlisde nust be of the sanme welght,
and the center of gravity of cach must be at the same dis~
tance from the axis of the shaft To satisfy the second
condition is more difficult, If the sorew works in undise
turbed water and the surface of each blade is disposed syrme te

"NhMtthoM,mmemwofydeuhu |

| in
thounmorunuutt:hoacmhomﬁtomn

the direcSion of the line of its shaft.
Any inclination of the shaft from the 1ine of advance®

of
tends to throw the center of pressure out of the oenter

!
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the dise, for the reasen already explained (seec page 48),

and the smne effeet is produced Lo some extemt Ly the inequal~
ity of the anward motion of the water in the frictional
wvake in which thepropelisr works,
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THE OUTIOOK ON AVIATION: by Asst, Bditer,

An extraot from Major Squier®s speoch delivered be-
fore the American Asseciatiom of Nechanicsl Enginoers is
iven in the Sclentifiec American for January 2.

Lteng frop Newspsperp.

Santeos Dunont voughsafed the following informatien

in connectien with his menoplane, to a reporter on the Paris
edition of the London Mails3= *I have entirely sbandoned the
bi=plane system of aeroplane in faver of the monoplane which
I consider has lsmense advantages over the former, The one
I have censtructed in ry shed at Neuilly, is extremely light.

Its woight when completed will not exceed 150 kilograms ine -
cluding the moter. As I 4o not weigh more than 50 kilograme
nyself you will see that the tetal weight it will have to
1ift will notexceed 200 xileos. I axpect it teo be very rapid,
for the initial speed I will require to leave the ground will
bde 36 miles an hour, My propellers will revolve 700 revelutions
t0 the minute, My motor is 24 NP, The entire machine is

enly 15 £¢, in width, Its total surface is 9 square yards,

I have already experimented with the nachine over a distamce
of 400 yards while in its imoocplete state and with very
satisfactory results. Most decidedly I shall enter for the
Daily Mail Cross=Chanmel prise if my machine comes Wp to &x=
poctation, but for the present, at any rate, I have no in=
tention of trying to break anybedy's regerd.
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Baris, Frange, Deg, 9i- Twentyoight Urisht ere-
planes have already becn sold at the jeronautig salen which
closed to-norrow night after a weok’s existence., The raghe

ines woere ordered mostly by rich amateurs at $5000.00 a plece,

They will be conatrugted by the Fremch Seclety of Aviation
at Dunikirk,

Eards, Jan, 2. J909te The airship show has closed ixi/
& blaze of glory, with Wilbur Wright in his machine reaping
the greatest praise,

Nr. Vright being asked to give his opiniom as to the
future of seroplanes saidse "It is impessidble to predict,
Jou inow the fate ef prophets. I 4o not heowever axpoet to
806 the aeroplane come inte cormercial use soon®,

New York, Deg Sl A90Qi- Marx Anteny, an imvemtor,
has perfected a dirigidle dalloom which cam be operated Ly
wireless ol.ocu"tdv. By a combination of dots and dashes
ir. Antony says a change can be effected in m-mu
of his dballoen in two seconds.

%o Maps, Saturday, Jan, 2, J900i= Mr. Vildur Wright

to=day held his last tFial here, Me then took dowm the aere-
plane which will be tramsported om Monday to the Hallee
Vorks where it will be taken apart and sent to Pau, Nr.
¥right expects to stop at Pan for a few weoks only.

Beue, Deg, 26, AS0gs= The date for trials to bo made

here by Wilbur Wright with his seropleme has net been fixed,

but it will predbably be mext menth. Insteand of flying ou &
lndvtmmommomwnuomtmm

b
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semit of Mente Mario, a hill over looking the parsde ground,
nd the Tlight will be over the right bank of the Tider,
vhere the buildings are low,

How York, Jufis 4, 29002« A Swedish inventor, Oscar Ostergren,
designer of the U.,8, torpedo bheut Balley is building a fly=-
ing machine, It will be completed at Vorcester, Mass, by the
end of the nenth, The papers do not say of what type this
machine will be, 0O.H.B,




