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~_( ·T ~ ACT $. 

An accoun~. of fome experiments, . made 
by Benjamin RfJiJins, Efq; F., .R. S. 
Mc. Samue.l Do CojIa, and·; feveral 
other gentlemen, in order to difcover 
the height to, which rockets. Il,l~r be 
made to afcead, and to what diftance 
their light Ul~y be feen; by Mx.John. 
El/icQtt, F. R. S.. Read before the
Royal Society De.cem"er I 3, I is 0, . 

. and . publifhed in the Phil~fQP~ 
Tranfaaions, Numb. 496. 

11 00 Natter the exhibition of the fire·' 
S works,. in the Green-Park, Mr. &!Ji1lJ 

, ~mmunicated to this Society an ac-
count·of ~~.. to which re>

vera! of the rockets. there fired w.ere obkrved to 
rife. In thi' account, after ha~iog,. given a (hort 
defcription of the inftI'Q'ment with whitb the heights 
were meafured, he obferves, that the cuftomary 
height, to which the fingle or honorary rockets, as 
they are ftyled, afecnded, was about 465 yards; 
that three of them rofe to about 550 yards; and 
the grcJtcft height of any of thofe fired in the grand 
girandole was about 600 yards. He likewife fur· 
theI- obferycd, that, fuppofing rockers are made to 

• Oft occafioa of tllc late peace. 
.. - afcencl 
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0, 0 U NN E,1t Y., '3t! 
-Ikend 600 yards, or more than, a t~ird of ,lmile~' 
it follows, ,that~ if their light be fuffici~qtly {Hong,,' 
~d the air .noe· h~y f . they ~~ype. feen in a level" 
Gountn' at a"h9ut 50 miles diftance; and that from 
the nature of the,. co~pofition" and the ufual irrt-, 
per:fc4: qlanner"of {Ql1I1ing, them, he, was of Qpi-' 
~ion,., thae, roc~ets' w~re capable of being greatly 
i~proved" and made, to' reach much greater. 
dillanccs-. ' , 

M,~' Rohi7lJ not having:.J>een .ble ~o obtain any, 
certain account eo whae diftance any of thefe rocket. 
Were' aa:!1aiiy feen, and copfidering the great ufe 
tha~ might ~made of rockets in detern~ining the 
pbl1tion of difumt places,. and jn giving fignals for 
naval and' military purpofes" he refolved to or-der. 
{ome a:ock~ to be .fire4 at an appointed time, and 
to defire fome of his' friendS to look out for them 
at- (~veral wry di$tan~ places: ' 

T,bc j>laces, fixed upon' for this purpofe, ~ere 
Godmfl1'jlJIMf in Ken.~., Ilbout 59. mil~ diffant from 
U7ItUIIl; BefJtot;-}liII, on, '!?plery-Heath in' Effi~_ 
at about ~~ miles;· apd B .. kway,,,ori tbe borders of 
Hu:tfordfo.ire, about 3 ~ miles from' LoTtJo". " 

Mr., RDlJi7lS, aCf:Qrdingly ordered fame rockets to 
he niape I?~ a perfo~,91l1ny years employed in'the 
Roy.al I:.a1wr~tqry ~ Wo~4IJi,b I'to which- fome gen .. 
tlemeo., : who'ha4~n ,informfi;l of ,Mr. Robi"s'i 
~1!~cm4on~- added fOO;la other<$ of cheir own' ~akingj 
Ttie 27th of S!Rtem./ler,''''74B, ,at ri~ht in the eve .. 
'ning, waS the time appoi~ted for the firing ofthetth 
bot ~hrOllgh th~" ~t!gJigetKe of (he enfJineer, they 
were' noe let -oft, tillr, ,amve' half, an . hotir after the 
tiDJe agreed ,Qp9ft. };l1ere Wer& in 'aU' a dozeh 
rocke;s, fired from DonJon-Field at' HlJc!e1/tJ:r,,: and du! 
heights were meafured l:1y, lVIh Cdn~tf; Mr,. Robi,;s 
being,prefent; ~t the.diftance of abQut 12~0 yardt 
f~pm the poft from whenE:e' the:rotkets were' fite~ 
The sreatcft part pi tnem- ~id ~- rife to above 
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, ~JJ.' T '" R' A C' T S 
~, .. . 
-+00 yards; one ':to about 500, and one to 600 
,ards nearly. . . 
,'By' a letter I reCeived t}le next d~y from· the 
R~verend Dr. Malo" of 'f'rinity-CoOige, Cambridge, 
who had undertaken to look out, for them from 
Barkway on . th~ borders of HtrtJDfJjhire, I was in-' 
formed, that, having waited upon a hill near the 
town with fome of his friendS- till about half an hour 
paft the .time appointe~, without perceiving' any 
rockets, as they were returning to the town, fome 
of the company feeing through the trees what they 
took (0 be a rocket,. they immediately haftened back 
out of the c10fes into the open fields, and plaigly' 
faw four rife, turn, and fpread. Ht: judged, they 
rofe about one degree above the horizon, and that 
their lights w~re thong enough to have been feen 
much further.· 

From E.f!ex I, was informed, that the petfon" 
on tf'iptery.Heatb faw eight or nine' rockets very 
diltinCl:ly 'at about half an hour paO: eight ;', and 
likewife greatly to the eaftward of thofe five or 
fix more. The gentlemen from Godmarjhamin'Ken/~ 
having waited till above half an hour paO: eight
without being able· to 'difcern any' rockets, ' they 
fired half a, dozen, which from the bearings'of the 
places were, moft' probably·thofe feen' tOthe"caft
ward by the perfons upon tf'ipler,-Heaib'; -ahd, if 
the fituatio':!s, as laid down' in the' commo~ maps" / 
are to be· depe~ded upon, at, about' 35 ' miles 
diftance~ , , 

The engineer. beiflg of '-opinion, 'that he could 
make fome rockets ot the fame fizc: as the former, 
that 'fbould rire much higher, Mr. Robins ordered 
him to make halt a dozen. There' laft· were fired 
the l2-rh of Otlober following from the fame place, 
~nd in general the'y rore nearly to the fame heights 
with the foregoing,; excepting one, which was ob
kl'ved to rife 69Q yards. The eVFniog proved very-

hazy, 
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OF G q N 'N H R~Y. 1~5 
hazy, which rendered it ,jmpQifl9l'e f9r, ~el:l1' ~ 
be fem to any con.fider.ble diftance. ' " 
. It being obferved, in thefe. tFial.,~~at ;the brgeft 
of the 'rockets; which were about, two inches and 
• ,half..in diam~~.r', 10fe the' qigheft,,; ,Mr. Robins' 
ioteaded to have made' fome more experiments, 1~ 
Qnler, to a, further dif<;oY~,ry, ;what, fized rockets 
would. rife h~gheft. ,But his, engagements with the 
Eaft-lndia company, preventi~g him, Mr. Samuel 
D.tI CojIa, Jate of Dev(J1Ijhire-Square. a gentleman of ,n extraordinary' geni!.lli ip, mechanicks,. and indefa., 
~gable in the application ; Mr. Banks ,a gentleman, 
who had for many years praaifed ma~ing r~~kets! 
~f)d! t~o, other perfens, undertook the profecuting 
thei: enquiries; .and having m~d~ feveral experi
mert~., ~ well with regard to the compofition as 
thc';length which rQckets might be made to beat; 
in ,proportion to theil: diameters, and .of different 
ftzed rockets from one inch and a half to four inches 
diameter, theyintenQc;d' this winter to' have mad~ 
trials pf fame of yet greater diame~eI:, had not 
the deatli of Mr. Da ,Cqfta, prevented it. ,': 
, 'I lhall therefo~e beg leave to give fOqle account 
of the fuccefs. which, has hitherto, a,ttended this 
undertaking, fo, rar as ttley went:: and as it h~~ 
been much beyond \V hat was expettep, I am ~q 
hopes, this fuort relMion will not prov.e unjj.ccep., 
table. " ': ., " " , ~ , 

" Amongft fame rockets fired in tbe l~ft fpting~ 
, lhere were two made by Mr,.,.v.~ pofJa' of about , 

dlr~ inches and .a half diameter., which were ob') -
fcrved to rife, the one to abou~, 833. the other 
'la ,fS yards. i\~ a, recond triaJ, ~ade fome timq 
aftt;r .. ,there WIS one ,made by Mr. Da Cqfla, of fo~r 
jnches diameter, which rofe to 1 I90 yards. Th,e 
Jaft trial was made the lat~er end of April ~ 75°1 
.whtre 28 rocket$ were fired in all, made by ~if7, 
terent Ferfons, and 'of differcn~ j~zesa from onc; 
;.~ " X 3 'inc11 
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326 T Il. A . C ,'1' S , 
inch and a llalf diameter to four inahes; the mqft 
remarkable of each fi~e were, as follows J ORe of one 
inch and a half rofe to 743 yards; one of two 
inches to 659 ; one of t·wo inches and a half to . 
880; another of the fame fize, which rofe to 1011 J 
one of three inches to '1254; one of· three incite. 
and a half to 1109; aDd one of four inches, which, 
after ~aving rofe to flear 700 ~al'ds,. turned, and 
fell very near the ground, ~fore It went out. Thefo 
were all made by Mr. Da CfJjIa . . Befides there. there 
was one of the rockets of 24' inches in diamet6r,; 
which rofe to 784 yards. and, anpther made by 
Mr. Banlu of the fame fize to 833. ' 

As the making of large rockets is no~ 0, nly vef1 
expenfive, but likewifc more uncenai!l thanthoit 
of a ,Je1fcr fize; fo from the laft e~perjments it iJ 
evident, that rockets from two inches and ~ half to 
three inchesanda half diameteF, arefufticienttqanfwef 
all the purpores they are intended for; and I daubc 
not may be made to rife to a height. and to afford ' 
a light capable of being feen to confiderably greaCel ' 
ciiftances than thofe before mentioned. " 

Before I conclude this, account, it may not be 
improper to take notice, that, though the heights 
of the rockets are fet down to ,a fingle yard, it is 
not pretended, the method made ufe of (though 
(ufficlent for all the purpofes of thefe experiments) 
is capable of qetermining the heights to fo great an 
exaCI:nefs;' for, as they were rneafured by only 
one obferver, it is evident, t\lat if any of the rockets 
deviated from the perpendicular, fo as either to 
incline towards the place of obfervation, or to d.,. 
eline from it, the height would be given either 
greater or lefs than the truth; but as the bafe, upoQ 
which they were meafured, was I J 90 yards, the greateft 
uror, th'at can arife on this account, will be but 
very incon6derable.' If w~ 1l}ould fup~fc, there 
lIli~t be an error of tOI or- even ~Q jard~-~ 
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o F G U ,N N E R Y. 32'7 
is very highly improbable; it muO: thell be allowed. 
that feveral , of thefe rockets rofe to 1000 yards. OM 
to 1100, and another to 1200 yards, or double to 
any of thofe fired in the Green-Park. 

I have been informed, that the relation of. thr. 
affair has appeared fo very ,extraordinary to fo~ 
gentlemen. conv~rfant in. fuc~ . matters, th~~~!# 
have mentioned It as theIr opUllon; that there "uD.: 
,ertainly have been fome miftake. i:ir.her In P1.:U;~9& 
the inO:rument, taking the heights, or odierwir .. 
1n anfwer to which I would obferve, that'~' iii"an 
the experiments mentioned in~~ paper, the heights 
were all -taken by the fame perfon, viz. Mr. Job1l 
Canton, and that the laO: trial was' made iri tlfe 
prefence of feveral very worthymemberi of this 
Society. That the inftrument, being firfi: fixed to 
a pro~r angle, was not altered during 'he whole 
time of trial ; and therefore, if there had· been any 
rniftake in fixing it, that mifi:ake would have varied 
the h~ight, of all the rockets as much as tbo~ of 
Mr. po Cofl4'S; but it was thofe of Mr. Da ,CoJa" 
only, and that at three different trials, which rof, 
to fuch ' extraordinary heights; and therefore, I 
think, we have fufficient reafon to conclude. that 
their me.cures We~ ,ertalnly taken very ne.,r _ 
tfUch. ' 

~ 

Afte,. 
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