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Hore thun 100 years before the invention of the Bale
loom by the Brothars Nomtgolfier (17&3) a renarkable work,
forcuhadowing the balloon, had been writtem by a Jesuit Pricat
named Francie Lans, The work was entitled, *Prodrome dell?
Arte Maestraand was published in Brescia in 1670, The book
contained * A demonctiration, how it is practicully possible
to make u ship, which shall be sustained by the alr, and may
be moved either by sails or oars®, The sppearance of the
work made a geefound impressien upon the world at the time
and is probadly responsidle for the axprecsion asrial "navie
gation® which has persistod domn %o the present day. All
works dealing with the history of Aesropnantics refer to Wather
Lana®s book, dut nome, 30 far as I know, have quoted from the
work itself, o that the beek im enly knowm by its title and
by the picture of Father Lana's machine which has been widely
roproduced.

On the 20th of May 1879,and again on the 5th of
June 1679, Dr. Hobert Hooke rend before the Reyal Bociety
of England a translation of & pertiom of Pauther Lana's boek

"Prodromo®, This translatiom, with the renarks of Dr, Hooke

concerning it was publiched in a work cntitled, *Dr. Hooke's

Tracts and Collections 1674=1679%, n copy of which may be

found in the Besten Public Library.

age, at =y request, Mr. Edwin P, Grosvenor

A Tow yours
made n copy of Hooke's

visited the Bosten Public Library and
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translation which I give below., A.G.B.

AZRIAL IOCOMTION DISCUSSED BY THR HOYAL SOCIETY, OHEBAT
BRITAIN IN THE L7%H CRNTURY (1661=1079).

Ho work relating to the histcry;tf Acerial Locomotion

50 Tar as I know, nakes reference to the fact that the art

of flying was discussed by the carly members of the Hoyal
nuade by them

Seociety and that acroplanc experinents were

in the 17th Contury, It ias true they were not called 'acro-

Plane® sxperinents dut they were really the sare thing. Por

exmmplet= Dr, Wrenn (8ir Christopher Wremn), the designer
of 8t., Paul's Cathedral, made erperirents with ssveral round

pasteboards tc test their velooity in fulling; Dr. Hooke

proposed experiments te ascertain the atrength r.qu}ntt.c to

make a wing, or expanded area sustain a determinate bulk in

the air, and suggested "that it wus not sufficient to have o

theory for the descent of an expanded area perpendicularly dos

ward, bocause the descent of an expandsd area, moved edge=

wige horisontally in the air, was extremely differemt; in

which way, however, all metien of flying must be performed®.

I give below gquotations from the "History of the

Royal Society® by Thomas Birech referring te experinents and

discussicas having a bearing upon Aerial Locomotion b:t-un

the years 1661 and 1679, and a fow biographical notes com=

cerning Hooke, Putty and Wremm, A.G.B,
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An original ingenious exporimental Philosopher born

1635, died 1703, About 1655 ho was onployed and patronized
by the ienorable lobert Boyle who turned his skill o sceeunt
in the constructiaen of his celobrated alr-punyp,

between 1657 and 1659 Hoeoke's inventive faculty exw
ercised iiaelf in devising thirty dirferent methods ef flying
sccording to the Encyclopedis Britammica.

In 1662 he was aypointed curator of experiments %o
the Heyal SBociety and Iilled the office with extraordinary
diligence and akill during the remainder of his life,

During this peried he translated into nmglish the
Gth Chapter of Lana®s work *I'rodromo® which spreared among
his posthumous philesephical contridutions,

Birch®s Histery of the Reyal Societly containe refer-
onces between 1661 and 1679 to discussions concérning the
art of flying participated in Ly Hooke, but I have not found
any description ef his idoas relating to artificial rlight
produced between 165 7 and 1659, It night be well to insti-
tute o search through his published writings for some ded~

eriptions of hia ldeaa,

He seems to have been an invalid =ll his 1ifg. His
were | o
limbe shranken. His hair hung in dishevelled locks over his Rhag-

ard countenance, HMic temper was irritable, his habits pen~

arious and solitary. Me was, however, blameless in morals

and roverent in religiom. His mcientifie performances were

varied and original, and he has left verind him the reputate

ion of hoing one aof the croatest expeorinental rhiloso;horl\

* Ynm
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8IX WILLIAM PUTTY., P
L623=-1087.

Ho wag bYorm in 1623, About 15 years of nge wenti to
¥ormandy trading with a little stock of merchundise and 20
raintained hirzelf *hile stufdying. Om his returm to “ngland
a8 in Roynl Navy for = time, In 164% went abroad acsin sand
remained for three yearg in Prinee znd the ¥etherlands. In
1647 Petiy odtained patent for the imnvention of <oudble
writing, or in ether words of copying machine., In 1648
sceurred his Tirst rublicetion ®Advice for the Advencerent

of some particular parts of Leerning®. Some year deputy Praf

/

of Anstomy in Oxford und pguve insiructiens in ‘natemy wsnd
Chemietry, 1649 Dr, of phyeic znd Pellov of Brasepose Cole

lege, 1850 succoeded in recstoring to life a woran whe had

beenn hanged, 1651l Prof, of Anatoyy in Oxford und also Prof.
of Yusie at Gresham College. 1652 rhysician to the Army in
Ireland and in 1654 he made a survey of ihe lands graunted
to the soldiere in Ireland by which he guined 9000 pounds
which he ¢ vested Profitarly, He thus ultiz=ztely beecamo the
cuner of adout 50,000 scres of land in Jrelund, Set up irom
works, orered lead nines and marble guarries; cateblished
a pilehard fichery and comrenced & trade in timber. In 1663
attracted rueh ztiention by the invertion eof a double=bhol=
toued ship. One of the first memdere of the Hoyal Soclely.
Died 1887, Petty was a man o7 remarkable versatility, in=

gomuity and resoeuree. Pvelyn declared he had Pnever known such

B

> T o B e d
snother genius®, and said of hi=m, sif I ware a Prince I woul
B.

make him my second councillor at least.® A.C.
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81k CURISTOPHAN GO,
16331725,

Borm 1638, Hoe invented several ingenious instriments
shen he was about the ape of feurteen, In 1646 went to Oxfore
«8 gentleman cormoner, Rarly distinguished fer preficioncy
in mathematics and anatonmy and was regarded as a protegy in
Colloge, Prof, of Astronomy in 1657, Onn of the first msembers
of the Royal Society. In 166} was sppeinted uaiatgnt te the
Surveyor Goneral and began %o turn his attention to architecte
ure, In 1667 he succeeded Denhan as Surveyor General and
Chief Architect. Hia nasterepiece is 8t, Paul®s Cathedral,
Generally regarded as the greatest of English Architects,
contributed several treatiges on Astronony =nd other sciences
tv the Philosophical Tranoactions. He was inighted in 1673,
nd was elected President of the Loyal Soclety in 168l. Nene
of the biegraphical motices I hav: exarined make any refere
ence t0 his interest in Aerial Tocometion. He is rerhape

best xnown %0 +tneWoFld as t.e Architect of 3%, P:u&l' Cathed=-

dral in Lenden, He died in 1723 and was puried in his own
ars the epitapgh

oIf a nomament i

Cathedral and a‘conaspiguous tablet there
S
*8i monumentwm requiris, cirowspice® <=

neoeded loak around®,. '\.';.:s'.

o

et BT T AR PSRN, M S
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A mmmmnou, HOW IT 185 PRACTICALLY POSGINLE 70 YAKE
A SHIP, WHICH SHALL BB SUSTAINID Y THZ ALR, AVD MAY RR
WOVED SITHER MY SAILS OR OARS, .

(A tranclation of the 6th Chapter of Yather Lana's
boekﬁ "Prodrame dell' Arte Macstra,®Breseia, 1670, by
Dr. Lobert Kooke, read before tho leyal Seclety of England
May 29, 1679, wnd published in Dr. Hoek®s Tracts and Cole
lectionn 1674=14679),
The Curiesity and Arder of Huwsans Wit hath not besn
8o bounded bWy preceding Inveniions, =»s mot %o be yet furthe
inquisitive after seme other wales how mon themselveg may, 14k
birds, ¥1y in the Alr, Nor is 1%, perhaps, a moer Pable which

is recorded of Daedalus snd Icarus, uinge 'tis reported for

a truth, that even in our times, a courtain Persen whose nume
I know not, did by saome such artifice of ¥iying, pass over
the Perusipne Lake; though afterwards, his ‘escending to
light upon the Barth, being toe quick, he fell dowm, with the
" loss of his Life. But ne ene yet thought 1t pessidle to make
a ship which ahould pass through the Alr, as i it were sus~
tained by the Water, because they have judged it impossidle
ts makxe an Mngine which should be lighter tham the Air, which
is, nevertheless, nececsary to be dome in order to produce
this effect,

But I, whose Uemius and desire hath alwaies prompted

{

me to endeavour, to =y utmost, te find ent @irficult Invent~

iens, 40 hope, at lemgth, I have 1ight upen & way of naking
such an BEngine as shall net only by its belng lighter than

the Air, raise itself in the Air, but tegether, with itaclf,

Buoy wp and carry into the Alr Mem, or any otheor weight. Ner

s th
do I delieve I deceive myself, since I confirm the thing bo
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by certain Byperinments, and by Demonstratioen, drawn from the

Eleventh Book of Jueligd, hitherte thought infallible of =il
lathonatieisns,

I will therefore premise some Suppesitiens, and from

those afterwards, deduce a practicable wy of making this
Ship, which, though it may no: deserve, like Jasons Arpe, »
place among the Btars, yet that way shall it of its owm nature
tend,

I suppoase then Zirgt, That the Alr hath weight, be=-
cause of the vapours and exhalations, which are raised from
and incerpass W-M Flobe to the height of many
miles. And this will net be demied me by such Philesophers, as
are but any way versed in Egperiments. And the presf of it
may Do made by ewasuating, if not all, yet a great part ef
the Alr, out of a Glassevessel, which having been first weigh-
ed, and after the extracting of the Alr weighed agaim, will de
found notably leasemn®d in wuight. Now how much the weight of
the Alr is, I have found in this manmer: I took a large Glass- |
vessel, the neck of which could bdo shut and opomed by a Stop=-
cork; and being open I heated it at the fire, s¢ that the Alr

in 1t being rarified, issuod out of it in great part: Them I

suddenly shut it, so that the Air could net re-enter, and
woighed 483 which done, I sumk the neck under water, the dedy
of the Glass remaining all above the water; and opening 18, the
water ascended into the Glass, and filled the groater part/of

1t. Then I openmed 1t again, and let out the waler, which X
weli hed, and measured the Bulk and quantity thereef. whenee

‘
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I inferred, thatl s0o much Alr had issued out of the Glans, an
there was wator that had ontered to £1ll the part left by the
air. I again weighod the Vessel, first weld wiped dry, and I

found that it weighed an ownoce nmore whilst it was full of
Alr, than it dild vhen the greuter part of it was Svacuated,
80 that that surplus of Wwight wes & quantity of Alr, equal
in bulk %0 the walter that had entorsd into the place thereof.
Heow that water waighed six hundred snd forty ounces: whenge
I conclude, that the weight of the Air, compared with that
of the Uster, ia, as one to six hundred and forty ounoes,
taat 1s, 4T the Water, which fills & Veasel, weighs ailx hup=
dred and forty ounces, the Alr filling the same Yassel weighs
ene ounce,
I suppose, Gogendly,That a Cublic foet of Vater weighs
*30 L."or 960 ocuncea, according to the Rxpe riment of Yillede
Randug, which agrees very near with mine; ferasmuch as I
found that that Water which weighed 840 sunces, was little
lsas than 2/3 ef a Cubic foot; whemoe it follows, that if

2/3 of a fool of Alr weighs an swnce, n “hole foot will welgh
d=l/2 cunce.

I suppose, Iirdly, That any great Veasel may be al=
Ltogether svacuated of Alr, or at least of the groatest part
¢f the Alrs And this I shall show to be feasable many wales,
in ny Work Del Arte Magelyps the mesm time X hall transeribe
hither one of the most casie wales.

Let any great Olasseyescel be takem, that 18 round and
hath a nock, and let to the neck be fastened s Bruss or Latiem
Gane, at least 47 modern lioman Palms 100g; the lenger the surer
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the effect will be. Let there be noar the said Vesoel a ftope
cork, 80 clesing the Glass that no Air can enter, Pill the
wirole Class, and the whole Cane full of Vater; them shutting
the Cane in the extream part, let the Vessel bde inveried, seo
as that 1€ stand on its upper part, and let the extreme part
of the Cane e lrmersed in water; and whilst it is irmersed
in the water, le% i{ be opuned, Lliat the Water mu) issue out
of the Vessel; which will all pgo eut of it, The Cane remaining
fuil to the height of 46 Palmes, snd 26 Ninutes, and the re=
muining spuce above will be ampiy, there being no way for the
Air to enter: then shut the neek of the Vessel wiih the Stap-
cogk, and the Veasel wilil be amptiy. He that disbelieves it
let him weigh 1¢t, and he will find, that as many Cubiec feet
of water aus there are issued ocul, 50 nany cunces and half
ounces leas will it weigh, tham vhat it weighed first, w«hen
it was full of Adr: which is sufficiemnt for my purpose,

I suppese, FYourthiy, The truith ef the Demenstrations
of Zuglides 11 and 12 Books, which are also evident by Dperi-
nent, which preveth, that the Superfice of Balls or Spheres
ingreagcth in 2 duplicate proportiom to their Diameters, and
their solidity in a triplicute, Duplicate proportiom is, when
three musbers are asuch, that the third centains the second as
often as the second contains the first, as 1,3, 9. or 1,4, 16.

And triplicate proportion ins when 4 sugh numbers arc taken

of which the 4th con%ains tho 3rd as eften as the 3rd contalns

thoﬂat.andﬂn!&rdcmtalmm:anuormuthuw
So if

tains the lst, as in ), 3, 9, 27, or in 1, .4, 16, 64.
one of which have a Diameler twice as big

you take two Balls,
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a3 the ether, the surfage of the Ball of two Palnes (e.g.)
ahall de four times bLigger than the surfage ¢f the Ball of ene
Palmj and the whole solidity of the Ball of two Palmes Dismeot-
or, incressing in a Sriplicate preperiien, shall be ciht
times as greas, -nd congequently eight tines heavier than a
Ball of one Palns in Diameter: 130 that the surface of the
greater to the surface of the mmllor ghall be as ¢ %o i, und
the solidity us 8 %o 1.

I suppose, FACthlv, That where ome body is 1i hter
AR Zgscie than another, the lighter sscemds in the other that
iz heaviar, if the heavier be u liguid dody; as A Ball of
ordinary Wood on Witer, because it ig lizhter 4n Buegie than
water; a0 alse a Ball of OGlasz full of ALr will swim ot the
top of wnter, bocause though Glass be hoeavier than water,
yet taking the whole complex of the Ball, (lass and Alr toe
gether, it is lishter than that, which ia anly a bdedy of wate
or.

Thene thingas boing supposed *8is eertalm, that Af we
could make u Vessel of Ulass, or other ratter, that might
weligh less than the Adr that is in 1%, and should draw out all
ita ALy, after the manner above directed, this Vessel would
de lighter i Spocde thon Alr itgelf, so that by the Fifth
Supposition, it would swim on the Sop of the Alr, and ascend

on high. Bx, gr. Af we could make a Vessal of Glass, holding
a foot of water, that is 80 1lb, and wers &0 thin and subtile |

as to woigh less thap an ounge and a alf: The Alir being
thence ovacuated, which by the Xirgg and Segond Supposition
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would weigh I=1/2 ounce, that Vossel would remainm lighter

than Alr it self, and moumt on the top of it, supperted by it
oun lightness. It may be, that this Vessel oapable of ome foot
of water, and yet 30 subtile withal as te woeligh leass than
1-1/2 ounce, cannet be made of Glass, neither of sny othes
matter that chall resaln conzistent and atiff: Sut then let

us nake & mach bigger Veasel, with doudle the quantity of
Glasse, then we shall have a Veassel that shall contaim four
times as much water, that is four faot water, and consequently
aix ounces of Alr; since, that, according 8 the fourth Sup=
positien, the oapaeity of ths Vessel incresses in a duplicate
rroportion to the surfage, 850 that he that should make a Vessdl
capable of four féot of Adr, aund weighing loss than six ounces,
the six ounces of ALr deing thense svacuated, would have a
Vessel lighter than Afir, And the makifg of this second Vesoel
lighter than Alry is twiceo easier than of ihe First, But be=

caue® ever this second Vessel may posmidbly not be mdc 1

light, as te be less than six ounces welight, und o be capabdle

of four foot of Alr, let o higger be made, holding twiee as much
a5 the second, yia. of eight foot, and consequenily contain=-
ing twolve ounces of Alr, whichk vesse) doth weigh less than
twelve ocunges; and the making of this third Vessel will be

yot sasier than the second. In a word, let the capacity of

the Vessel be increased more sn mnere, foramwieh »8 a8 ‘his
will alsaies incroanse more than that of the surface, that is,

tho matter and tho weight of mhich ?tis madej and we ahalld

arrive to such a digness, that although 1t bde made of o dense
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and hsavy matter, yot the weight of the Alry, it shall) con=
tain, shall exeeed the weight of the matter thatl makes wp
the surfaee of that Vessel; because, as hath boen said, the
capacity increases in douwble propeortion to the surfage,

Lot us sec them of what determipate blgness a Brass
Vessel may be nade; and let us sup; %8s, the thimness of the
Brass to be such, that o plate of it, a oot broad and long,
40 waigh three qunces; which it not d4ifficult to nake, Let
us make of such & thin plate s round Vessel, of the Diameter
and bigness of fouSteen foots Heo that the Alr Lveing exhausted
out of 1%, and the bare Vessel remaining lighter than an equal
bulk of Alr, must needs of itoelf mount wp into the Air, To
denonstrate which, there needs no more than the sure rule of
Arghisedes for measuring a Sphers: which is, that the Dismeter
‘o the ciroumference of ,..cii‘olo i a8 7 to 2, nere or less:
S0 that swpposing our Vessel to be of fourteem foot in Diamet-
or, the circumference will be forty feur, Yurther, to know,
how many square feet rust be in the vhele surfage of a eire
cular Vessel, the same toaches, that the Dlanoler must be
nultiplyed by the circunference, which when done in our case,
will give us our surface of 616 square feet of Brasa=plate,
C“h of which we have supposed to wolgh three ounces, 80 that
616 mmltiplyed by threewe shall have 1848 ounces: which is
the weight of nll the RBrass the Ball or Sphere consists ef,
that is 154 pounds, ¥ow let us see, whether the ALr contained

in that Vessel do weigh mere than 154 poundsj ror if it do,

the Alr being evacusted, the Veassel will be lighter than 1%}

: 18, so much weight may it
and the lighter it shall prove than 1%, .
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cArry up nlong with it into the Air, To esgtirate the weight
of the Alr contaln®@ in 1t, we rmet consider hov Iy -'\‘"!;ic
Ffret of Alr At helds, of vhich we have shown that cagh weighs
ap ouncesnd a half, To de which, Ar teachss us again,
that wo must multiply the Zemidiocreter (7 through the third
art of the surfrce, which will do 208=1/%; which done, &
have the capaelty of the Vesseld, Xis. 1251 /3 feuty and bew
consg each foot of Alr welghs l.-l/l.‘i ounc®, the woizht of the
whole ALr comtain®d in that Vesgel will he 2288--/3 ounces,
or 179 pounds an? T=i/3 osiuces, Put noew, e Brac: of which
the Vessal 1s made, weighing only 154 pounda, the Vessel is
29 rounds and 7=2/3 ounecs lichter than Aiyg which waa to bve
deronastreated, 80 that the Alr bdeing cvacunted, the Vessel
¢ill not only ascend into the Alr, dut alse oarry with it on
hizh a woight of. 25.1, and 7=2¥fS cunces.

But to ralse a greater weight, and to elevate even
mem into the Alr, let us take the double cf Nrauss, yis,1233
foot, which are 308 pounds of Brass; with which double quant=
ity of Brass we can make » Veasel, four limes bigger than
the former; and ccnsequently the Air thal shall be contain®d
In such = Vessel will weigh 718 pounds and 4=3/4 cunces; se
that that Alr being drawm out of this Vessel, the Vessel will
renain 410.1 snd 4=2/3 cunces lighter as 5o much Alr, and

consegquently will he able %o raise &n high two or three noR.

Whence *tis evident, that the bigger the fphere or
because that as the

Vessel is, the Brass may be the thicker;
th, 20 tha capaeity of the sums incroases

1

walght of At increasc
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5811l more and mere, and consequentily the weight of the Alr;

whenoo it ocmn still ralee more weight$ inte the Alr,

Whilet I thus relate this matter, I cannet chuse but

aanile L9 hear a ¥Fable, which Lo me sewms not less incredidle

and extravagant than those Chimera®s which sprung out of the
phantastical brain of that rational merry mad Droll Lugian.

And yet om the other aside, I cloarly know that I have net

erred in ny Demonstrations, and when I had co nuniested them

. b0 divers Learmed and prudent mem, they could not {ind any ere
ror in =y Diascouree, and desired nothing more than to gsee an
cxperinent of it in one Glode, raloing itself up into the Alr
of its own accord, which I should willingly huve preypared befor

I had pudliched this my Inventiom, if the Beligious powveriy

which I profess had not dissbled ¢ from laying sut a hundre’

Ducats, which would have beem adunduntly sufficient, en the

tryal of 50 pleasant a Curiesity. Por which cause I do earmest- |
1y intreat my Readers, that they would acquaint me with their
success, becsuse though, perhaps, from some fallour or nistake
in the operation, it may net suceesd &9 happily at firaty, I

may perhaps supply a way of anending that error, And that |

may excite and put courage into some of them t0 make & tryal
"of Aty I ahall here ramove sSomo airficuities which may seem

to obistruet the Practice of this Inventiom.
And first, same Difficulties nay oceour in the way
above prescridbed of evacuaiing the aforesaid Spheres, where ib

is required So invert the Sphere Wpon = Tudbe or hellew pipe,
ladd on the

by 1ifting that up to a great height which fermerly
ground, which could net indeed be done without some great

P
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Machine, and greater diffioulty, by reasom of the greatness of
this Spherical Vessel, and that rilled with water., To this
evil I can easily swuyply a remedy that the Sphere shall net
at all need %o be meved out of its place. Let the Sphere theorde
fore be plaged when empty about 33 foot high, und to ita un-
dere-part or neck, let there be udded a Tube of >3 foot leng,
carcfully steopped below, afterwards let the vessel and Tube
be filled by a hole at Lhe top; =nd whem that is done, let
that hele be carefully astopped with a value: then Lo evacunte
the veasel, there will need nothing bui to open its lower end
of the Tube under water, that the air may not get inte the
place left by the water; them the water being all rum out of \
the Globe, turm the Stop=coek at the neek of it, and remove
the Tudbe from under it, and we ghall have the vossel evacuat-
ed. WVhich if it be not wholly evacuanted of air (of which I
will net now dispute) this is at least certain, that its
weight ghall de by so0 many ounces and half ounces lighter,

" a8 there were Cubical feet of water before contain®d in “'.,
capacity, which is sufficient for our purpose. This i now a
proved Expuriment, as I have salg above; greal oare only must
be had that the value or Stop=cock, with which the Vessel
iz closed, be made yory good and exact, that the alr may not
get inte it by its chinks.

Secondly, A aifficully may arise about Lhe slender-

ness of the Vessel, becauss the alr sooking to enteor with w

impetuosity to hinder the vacuum, OF at least the violent

rarefaction, may seem Lo be able to compress it, and though

possibly not te break 1%, yet to orush it so as to make it

,
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lose its roundness.,

To this I Answer, That this would happen, wore not the

| veasel round, dbut since it ia Gpherical, the alr coempasaes it

equally on all sides, 30 that it does rather strongthenm it
| than breuk 1t, which 1s ebserveble in Glass-vossels, which
| Shough mude of thick Glass; yet if they were not round, would
| bs brokem in%o a thousand piceoest whereas on the other side,
round Glass vessels, though very slender, are not broken, nor
is a porfeet roundness necessary, but it will suffice if it
does not much vary from a Spheriecal Pigure,.

irdly, In the forming a Sphe® out of Copjer, there
may be made two Hamispheres, which may be afterwards joyn'd
and seder®d together with Tin, after the usual panner, or
2180 the sovral partes of the Sphere may bo nade apart, and
after the same manner jeyned, in which there cannot remain
any great difficulty,

Fourthlx, A doudt may arise to what Alsitude in the
ALy our fhip will rise, since if it chould be raised abeove
all the Air, which 13 cormonly esteamed to be fAfty iiles,
little more or less, in height, as we shall afterwards soe:
It would follow that mon would met be adble to breath.

To which I answer, That by how much the Alr is high=
er, by se much the mere thim and light it im, so that the Sndp
being Bmoyed wp to o ceftalm height it gannﬂ. rise higher,
for that the upper Air being lighter, it would not de it te
sustain it, and themee it will stay in that place where it
finds the Alr so subtil as to be of oqual woeight with the

whole Nngine, and the mem in it.
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Then least it should de carryed teo high, it will be comven-
ient %o burthon it with woighta, heuvier or lighter according
to the height to which 1t is designed %o rise; but if it
should be carryed higher than 1t ought, there is an easie
remedy by opening a litile the Jtop=cocks of the Bpheres, und
adnitting a 1ittle Alr, for 80 losing seme part of their
Levity, they will, together with the Ship, descond. As on
the contrary, if it should not ascend to its deaired height,
%@ can help At Ly removing the veights which it earryed wp,.
In the like nanmer, being to descend te the Xarth, we nust

\ turn the Cocks of Lhe Spheres, wherohy the Alr entering , 4%
will lose its Levitly, and oo descond till the Ship de gquicte
ly plag®d on the Ground,

Fifthly, Bome may Object that Lhis Ship Cu'no: be nov-
ed by Oars, because these only move a vessel on the Watar; |
in as much as the ¥ater regists thelir motiem, but the Alr
cannot resist,

To which I answer, that the Air, though it does net
rezist the Ours se as the Water, because *tis more subtile
and moveadble, yet it does notably resist and sl ficiently
to nove the Ship., Since by how much the less the resistance
of the ALr 18 t0 the motiem of the Oars, by so nuch the less
is it to the motiem of the Ship; from whenee a little re=
sistance to the Oars may make it move very swift; besides,
that it will be scldom necessary te use Ours, because we al=
way® have in the Air Winds, which though they be never ad®

woak, will yet be sufficient t@ carry it with great swil b=
om Lo be contrary Lo our

nesad Apnd if the ¥ind sheuld hapj
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voyage, I will in another place temch how to place the Mast
of a Ship, 50 as to sall with any Wind, not only in the Alr,
but in the Water,

Sxthy, T™e Difficulty is greater in step; ing the
too great Impetuosity, with which o viclent Vind DAY oarry
cour Ship, co that there will be danger of dashing against the
tops of Mountains, whioch are Rocks in this Ogean of Lhe Air,
or elae of overturning it utterly. 7o the second, I suy *twill
be Z1ffult for the vhele Fngine to be over-twned by the
Vind, with all the mem in 1%, which are a counterpuise tLe the
Levity of the Spheres; whonce these will be wlwales uwppere
nost, and the Ship can never be sbove them. Besides that,
since the Ship can nover full to the Ground unless the Alr
gets inte the Spherss, thero is no danger of suffocutiomn of
the ALr as thare is in the Water; besides all this, the =:en
being beund te the Beams o¢r Kopss of the Ship, «re sufe fron
foar of their falling. But as to the rirst, I confess this
our Ship, nay underge many dangers, bul none greater than
vhat Wateyr Ships are subjest te, For as Lhese, 50 ours cmn
nake use of Anchors to faston to Trees. That I may say nothing
of the Ovean of the Alr, vhich though it has no Shores, has yet
the cemvemiency of Ports, whore the Ship may be in safety, since
vhen there is any danger, it nsy descend and romaim on the |

Ground,

Other difficulties I see not, which nay be objected
acminst thinrlnvcnuca, besides one which to me assems greater

than all the rest, and that is, That 1t nay be thought, that
on Lot ake effegt, hocause

God will never suffer this Inventi
| he Civil Govern=

of the many conee quencies which =y distuzd L

|
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ment of men, Vor whe sees not, that Ne City can be seoure a=

gainst attack, since our Ghip may at sny time be placed die

rectly over 1%, and descending down mny discharge Souldiers;

the s«me would happen to private Houses, and Bhips on the

Sea; for our Ghip descending out of the Air to the Sails of

Jea-'hips, 1t nay cut their Hepes, yea without descending

by casting Grapples it may overeset them, kill their menm,

burn their Ships by artificial ¥ire works and fire balls

And this they nay de not only to hips but to sreat Builde

ings, Castles, Cities, with such security that they hiech

cast these things down from a helight out of Uuaeadot, cannoct

oen the othar side bLe offended by those fro below, Thus far

the Ingenicua FPather,

A mann that hears all these things, and should belinve

ths sterrible and nischievous consoquences, would possidbly be

of the Auther®s nind, and think alse that he very much doser-
ved to be punisht hinself, who had thms unluckily discovered

30 Diadelical an Engine, that chould at once subvert the Gov-

ermment, peage and security of nankind, and bdring in swarnms

of Barbariens to disturd the guiet and civilised Vorld. But

hold a 1little, let him slome till inquiring inte m:xtta? of

Fact he de found Ouilty. Let us exsmine therefore, vhetle r

his grounds and process of Demonstration be true, that we may
yainst these

e ——— — 2 S . 2. 155

in time think of waies of defending ourselves

e7ils that may hover over our hoads, if such there be.
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Zixgt, Then I find Dr. ¥Alkins, in his discovery of
& new Vorld, quotes Alportus de Saxenis, ~nd Zrsngls dendogs,

Tor the Inventors of this opinien, that the Alr is Navigadle;

wnd that upen this Statiek prineiple, any Nrass or Irom veo-

sel whose substance i3 much heavier than that of the ¥ Ser,

yet being filled with the lighter air, it will swim wpon it

and not sink. The ssmo thing is gquoted also by Oghottug. And

sevoral HExperinents to this purposs, were made here in the

year 1664, but without the wish®d for success. Now to the

e t¥er itaslf, he supposes the air to be heavy, =0 far he i3

rizht, and the consequenes, that an exhausted vesael is

iighter by the woight of the air axtracted, has heep here

roved, But them supreosing it to be dut 640 times lighter

than water, he supposes it much tco heavy, rfor I find it te

be above 800 tines 11;‘htc: thar wvater. Bow a Cubie foot of

Fater weighing 912 cunces Troyewsi e, o« Cubic oot of alr

seighs adout 1 14 ocunces, ar one ounce and one seventh of an

sunces 80 that upen this sccount it is much mere difficult

thun he imagines by reasem of ithe greatsr levily ef the alr,

But yet that were superable,

Next "tis gronted, That Sphores are Lo one another,

as the Cubes of their Diameters, whereas the surfaces of Lhen

re only as the squares of their Diamcters.

But whereas he sup;oses Copper of three ounces in &

to resist the pressure

foot square to bo sufficient thickness

of the air in a Globe of 14 foot aquare, nay of any Dimensions
the prescsure from without

we can no wise assent to him; for
the same Wpon squal gurfaces,

inwards, though it be alwaies

e —- o

-
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yet upon unequal surfeaces the case is quite otherwise, for
there the pressure will be found not the smme, but 1o imcresse
alwaiess in the sane propertion with the mn"tuoo, and thence
conssquently the thickness of his Copper, or any other ¥ettal
or material, which he ashall nake use of, must increase in the
same proportiem with the Diametor of the Sphere, and conse=
quently the welght of his Copper must alwaies increase in the
sane proportiem, at least to the solidity ef his Sphore, so
that by the augmenting the quantity of his Sphere, he has no
nanner of asdvantage of making it propertionmdly lighter than
the Alr, and preportionably strong, But the contrary; ror it
is manifest that a bigger Sphere 8o nade of any mutter, we
yet know, has less power of resisting the same pressure of the
air than a less, because of the finite resistance of matter
to preasure, there being senc degree of pressure that will
crush every body. And therefore he that cannot make the axe
periment sucesed in snall, will be sure never make it 40 in
great,

But in this lies the fallagy of the Authors lieasoning,
and this is the Rogk thut has precipitated his Ship to the
Ground, and net the teps ef the Mountains, nor the ¥hirl ¥inds

of the air, wherehy all those Direful presages vanish, o0 that

I hope I have oleerfd the Author in your opinions of his

doing any great harm by this Inventiem %o the Civil and Peaco-

ful Gévernment of the Verld. J

IPPRSR———— N, T
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EXTRACTS VROU THE HISTOERY OF TvR ROYAL SOCIRTY BY THOUAS \
BLICH, RELATING TO AMMOPLANE XXPZRIimnveg aMD mis ART OF |
PLYING (166 1-1979).

Acod=2, Jamuary 2 (Vol. I, p. 68)i="Dr. Wremn was requested

o prosocute hia design of Lrying, by several round paste-

boards, Stheir velocity in falling,

1561=a, March 8§, (Vol., I, p. 77):Mr. Looke® (8ig) "and ur,

GHOUXRE were desired to try the experiment —entioned by Mone

sleur HUYGHENS of a feuther to be let fall before und after

the exsuction of the air in the said engine,.® (Boyle?s engine)

1062=3, Febe 235, (Vol, II, p, 207)t¥ron Mr. HOOKZ?S8%gcheme

of Inquiries concerning the Aire,

®0® "Phat the resistance of the air is to hodies moved

through i1t? How nuch it retards the descent of heavy dodies?

How nuch it stoyu the motion of = pendulum? and whether that

ba the only cud"ﬁol a pendulum®s losing its motion? How 1t

vears up dust, smoak, &c. Hew it sustains birda? The streagth

]

requisite to make a wing, or expanded area, sustiain a de-

terminate bulk in the air? And here, what bulk may be raised

by what kind of contrivuhce? As shat by that contrivance,

vheir ypeper kites of? Phali —eans

which children use ({0 make

ay de thought of for raising a mam; for raising lights to a

r : i -
considerable height) for comveying intelligence? What contri

vanee nuy‘be made for letting bodies fall Irowm certain hightis,

their descent? and what other

3

for kmowing the swiftness of

ORI, S AP SR V2

exparizents may be tried this way?

1662=3, Margh 4 (Vel. I, p. 205}:= Tuc following experiments,

it
concerning the resistance of air to bedies noved through 1%,

HOO0KCL.

was brought in by Mre
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®Por the Tinding out the.resictance of the air te

‘ bodlies ."5070’!\ 1‘1!';)\1{"_)\ ".' it ﬂ(xll bo n‘"ﬁ"‘ﬂﬂr'j. that tri&lﬂ

should be nade with pondulums of all sorts, whose weights

should be made with several sorts of materials; as of nmetals,

stones, woods, feathers, wools &c. and these fashioned inte

several shapes, as round, elliptical, square, obleong, flat;
)

be moved flatways, or edgeways, and the like;® &e¢. &c. &cC.
1665, Jupe 21 (Vol, II, p. 59)31= Occasion being given te

discourse of the art o flying, and Dr, YVHENN being desired

to leave with the Bociety what he had considered on this

subject, promised to do so,

He, affirmed, that a man would be able 50 often te

move the wings, as he could with double his owpn weisht om his

back ascend a palr of stairs built at an angle of forty=five

degrees,

Mr, HOOKE suggested, that it was not sufficient to

have a theory for the descent of an expanded area porpendicularly

dowmnward, bocause the descent of an expanded area, moved cdgo=

wise horiZontally in the nir, was extremely differentj in

wvhich way, heowever, all motion of flying must de performed.

1668=9 ¥eb, 25, (Vel. II, p. 350) 3= At u meeting of the S500=

iety, some experi-ontes were made, 19 rind what would be the

resistance of air to bodies moved through 41t with several

velocities; and it soemed, that the larger the arch was, in

which the pendulums body meved, the nore fspedinent it sufe
the zliowar 1t moved through the alr,

fered from the airs And

as shem it moved in s maller arch
of the air, and the inpediment

of & cirele, the less step

it received from the impedinont

proportion that the decrease

to motion decreased in & greater
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of the velocity: But what the exaot proportion of decrease
was, was Lo be found out by farther trials.

It was ordered, that this xind of experiments should
be prosecuted at the next meeting by emplo; ing boards or
plates of several expansions, but wll of the same weight; and
with balls or boards of several weights, but of the same ex-

pwni@n.

(N,B. More experiments to find the resistance of the air
Lo bodies moved through it with several velocities were

made March 4 and March 11, 1668-9, see Vol. II, p, 352 &
354. A.G.B).

1673, Hov, 27, (Vol. III, p. 111):= Mr, HOOKE showed an at=-

tempt of his, of meking a vessel so thin, that when evacuat-
ed of the alr contained in it, it might swim in the air. He

mentioned also, that a cestainm Italian clergyman, named Lana
had writtem upon this subject; whose book hc thought had

been fornarly prosented o the Society by their Secretary,
but was still in his hands,.
1674=5, Feb, 11, (Vol. III, p. 181):= Dr. CROUNE read his
discourse concerning the manner how flying is performed by
birds; showing, in order thereunte, the structure of a duck's
wing and bdody, especially of the muscles and their insertions

into the humerus.

This discourse was ordered to be registered, though

the docteor did not then bave it with the Society.
He having intimated a quite different structure of th¢

body of man from that of birds, and themce concluded his utter
the members to

unfitness  for flying, gave occasion to some of
jed' to the body of mam, might

remark, that what nature had den



Bulletin No.XXVII
-

fbe supplied By his reason and by art.

Mr. HOOKE intinated, Lhal there was a "ay, Which he
knew, 0 produce streagth, a0 as %o i3dve to one man the strongth |
of ‘Om Or Stwenty mon or more, and te contrive muscles for hir
of an equivalent strength to those in birds. e hinted liko=
vise, thatl a contrivance might be nade of semothing more pro=
per ror the feet of ran 0 tread the alry, than for his arms
t0 beat the air,

8ir VILLIAM PETTY mentioned, that yerhaps it misht
prove of use to consider, whether gun powder, being of o great
and qulick a Jorce, micht et be slackened to ~-ive a slower
motiong as in the mertar-picce the chell is much :-ore slowly
carried through the air than a dbullet out of a ruaket,

foie sald, that it would be of reul use to contrive
L ‘ ‘ to raise
semething for flying, if it were but a man ©0 high, as to fly
over a wall, and the bdesiegurs of a “own Lo curry and bring
back intelligence,
167%=8 Peb, 22 (Vvol, XXX, p. 385)3= ¥y, HOOKE produced an
instrunent to exmmuine and show at all times the specific grave
ity of the air, in which it is placed, without anyrespect te
the heat or cold, pressure or spring of the air; Dut the said
property of the air was not showed singly by any other instrue

menti nor was it proper or capable to show any other quality

of the alr, as some had thought, except only the specific

gravity of the air,.®®® This insirusent made to denenstrate the

" sald preperty of the alr was a very lurpge and thim ball ef

end of an ‘
ther) |

glass sealod up hermetically. It was supended at the
: tuzrn eithar one way or the ©

exact beam (which would oasily
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landl was counlerpeoised by o amull welight of lead or srase; but

lead was best for thed purpose. Then Mr. Hooke oxyluined the
swas, and showed the reasen, why the bdall weuld rise when the
alr, in which it hiag, was hesvier and sink whon it was 1ighte
er; and thatl it @spanded upen Lhe asme ground with the ime
provement of ARCHINADES® ex erinent by GHETALDUS®., (Seme dige
cuasion fellowed this, A.G.7),

1678, ﬁ. 5! (Vel. IXIX, p. 398) 3~ (In some discussion com=
cerning socellersation of the motien of falling

'nodhn,“!r. Hooke drow sitention Lo the fagt that a feather
let fall in & vaouum noved witl aceellerated ve ssity,
wanreas, in alir At fell with uniform velegcity, and added
ar interesting sargumsni won Lhe subjest. A.G.E),.

®And farther, thal in the ninmest wedium, though the

racelleration was pre.ty near wvhat vus asuwposed Ly .he aforee
sald authors yeot that 1% w;:..': in none mutheaaticaliy irue, but
that Shere mould B¢ in 4ll modiums o cavlaim doxiee af velags
1ty, whieh the sen: descending boldy weula nwves exveed, though
other descunding bDodlos wilgil, and swme oL Ara weuld never
errive te: nfter which degree wns wilained, the yrogress of
tho bedy wo.dd aluwgs be s by syl apaces 1o equal tines,
though ever 30 far cantinued, provided the praviieiliug powers
rezsined tiw ceme.®

3576, April, 18 (Vei., III, p. 400) 1~ SIR JUNAS BEOOKE alledged
that in shooting @reandos ke had found, thaé the grestest ran-
dom sas below 45 degrees of inclinatiom. And that sheoting

at 20 degrees would fly muoch furiher than sheoting at 70; The
reason of shich was the density and resistence of the air te
the body passing tareugh it, snerehy that, which wns shot st
0 degraes, passing hrough a gresies guantity of air, re=

ocived & greaber impediment and hindrance frem noving exactly
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in a parabolic line, than thek which was shot at 20,
2679, May 8 (Vol. IIX, p. 481)s=ir. HOOKE produced and resd
a paper, contalining a deasecription ef the way of flying, in=
v-:mt.od and practiced by one Nons, BRSNIZR, a smith of Sable,
‘ in the County of Mayme, the contrivance of which conszisted

in ordering four wings folding and shuttinglike folding, to
be moved by his hands before and legs behind 50 as to move
diagonally, and to counterpoise each other; hy which he was,
it was sald, adble to fly, frem a hish place, cress a river

L0 a pretily diatance,

Dr. CROURR recarxed, that in the Paris Oazette there
was ~ention made of one, whe had lately flowm there fram
the top of She steople to the ground at a considerable dis=-
tance, and had lizhted safe,

He odbaserved likowise, that the bodies of fowls were
nade in all parts light ans strong, and partic larly in their
bones,

My, HOOXRE proauced a model of Lhe contrivance of the
wvings made with pastoboard, wheredby doth the manner of the
motien of them diasgonally, =nd alse of their opening and -
shutting, was explained; though he supj osed that not to be
the best way contrived for tho performing that cffeet after
that manner, but that the same sert of wings might be much more
advantageously made and used for that effect.

SIRk JONAS MOOKE related, that one Mr. GASCOIGNE had

about forty yeare® before, made a contrivance for flying, W

¥ ’ a
which he had been able to make a boy at Knaresborough fly

¢t he being frightened in his Tlight

considerable way; bdps tha g

Y fore he
by the ascclamations of the spegtators, fell down beior
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‘duuignod to alight, sod though not riugh hurt, would not ate
tompt 4t any farther,
Mr, HENSHAW conceived, that by reagom of the WORENess

of o man’s arms for such kind of notions, it would be much
aore Lsrobable Lo make a chariot, or such like machin., with
springs and wheels to moye the wings, that ghould serve to
Carry ont¢ or mere men in it to act and ~uide it,

Several relations were mentioned of the strength of
the wings of fowls, and unongst the rest Mr. MIVSHAW took
netice, that ho had knowmn a man of fAfty years old beat down
by the stroke of the wings of a swvan.

AS79, May 29, (Vol., IIXI, p, 487)3~ ur, HOOKE read a transe
lation of a chapter of tha Italian dook of Yuther WPrancisce
Lana, intitled Prodreme, being an explication and denopstrate
ion, as he supposed, of a way to nuke a vessel to swim and
float in the air, ©0 as Lo carry in it onec or mere nen with

other heavy bodies, invented, ao he says, by "1'7“"1_:. in ore

\ »
ier to make r].)'}‘xu; practicable, which had before been thought

inposasidle.

(A footenote says see Mr. HOOKE'S Philesophical Collections
!o. x. p. 18 AOG.B)O

1679, June 5, (Vel. III, P, 489)t= Wr, 'HOOKRE revad a farther dice
courge of Padre Lana concerning flying, which he had trans=

lated; and added %o it a discourse of ihe imocalb;lity of

that attempt by thatl means; and alse showed whereim the auth=
er had been greatly mistaken in the grounds ans S posite

v & bhicl"
ions of his denenstration, vis: in supposing the sane

23 th‘
ness of metal to be surficient to resist the pressure of
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alr inward in a ball of twentiy=four feet diamoter as in a

ball of one foot dimmeter: Vhereas on

the contrary it is noee

sssary to increase the weight of the shall

m“ere than accords-

ing to the proportien of the 201141ty or capacity of the ball. *

- o o o vo () Qe




