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A.D I.q57 I{., lsi5.

Apparatus for Obtaining lYfotive Power.

LETTEB§ PÀf§§T to Eugène Barsanli, Professor of Ph.r'sics and ilfaihe-

matics, and Feìix l\i.atteueci, Gentleman, both of Florence, in the

Grs,nd Duchy of Tuseany, for the Inveution of " Iurasv'Er .à'plÀE-arl[s

roa 0mrnurre Morrvr Powra rlou §À§E§."

Seaied the lst Decembcr 18S7, and dabed the 1gth June 1857,

pBOìII§IO}I3.IJ §PECIHICATION teft by the said Eugène Barsanti and

Felix ìIarteucci at the OI[ee c,f the Commissioner§ of Pr,tents, u'ith

their Petition, on tb.o 1*th June 1857.

We, Eucàrrr Bansaxrr, Professor of Physics eud lVlathematics, and

5 Fsltx I\,[at"lnUCCt, Gentleman, both of Florenee, in the Grand Duchy of

Tuscany, do hereby declare the nature of the said Inventiou for " Ilcgrorr»

Arpanars§ IoE 0ur.r-rxwe Morrrs Fowru, rnou §lsBs." to be s5 f6l|e§'5;-
fhis Iuvention of improverl appamtus for obtaiuing motive polYer from

gmes retates ro the rne&ns o1 qlhining motive Power rlerìved from the

10 explosive frrrce of .a mixture of atriosp[eric air anil hydrogen' or atry

oLber inflammable g*s. Tire explosioti of the .srised gs'§€s is effbcted bv

mesns uf an electric spark applie,J io the under part of a pistc'n working

ìu a cylinder.

The fullowing are tlre tu'o plans we prefer to eruploy for carr;ing out our
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Invention, although the sa,me uay be variously moilified a'ccprdhg to

eircumstauces.

Accortling to the first plan we avail ourselyes of tÀe vacuuu produced

underneath the piston by the explmiou, and in this ca.se it is simply atmo-

spheric pre$§ure acting upoa the outer eurface of tùo working pistoD which S
commuqicates the requisite motion tbereto iu one direction, the return stroko

b*irg effected by the piston rod, which is specially arranged sud coushucted

for the purpose. Wlen this mode of actuatiug the pistoas is adopted it is
preferred to employ two cylinders in which the pistous are made to operatc

alteruately by exploding gases tn the two cyliuders alternately' I0
According to the second arrangement the force of the erplosiou and the

y{ìcuum produeed are both, util[zed, the oue foreo'being made to oct orl one

sids of the piston, nnd the other force on the opposite side. In this case the

pistons ond their cylinders diffbr but slightly from those ordiaanly employed

iu steam engines as regarrls tLeir conshtctioo and, the modo of operating l5
tbem.

Iu both these a,rraugemeuts the mixture of the TÈses is effected inside the
cylinder by merno of a suitallle arraugernent of opparatus, the air beiug
introduced direct from the atmosphere, and the gas from I grcometer at a
given pressure,

It will of course be understnod that after every discharge or oxplosiou of
the mixed gases in the cylinder tÀe products geueratetl by the explosion
must be disposed of so as to prevent tLe apparatus Èom cioggi.ug up.

§PECII'ICATIOfi in pursuauce of the couditious of the l-etters Pateut, filed
by tha said Eugène Barsanti and Felir Matteucci iu the Grest SeaI gtr

Pstent Office on the 19tà Decemher 1857.

T0 d.IL fO W.E0U TEE§E PEX§XNT§ §EÀIlIl C0UE, rne, EucErE
Bau,srrrrr, Profeasor of Physics and Msthematic$ ancl FBux MÀrrpsccr,
Gentlamar, both of Florencq in the Graad Ducùy of Tuscany, oend greeting.

WFE§EA§ Eler rnost Excellent Majesty Queen Yictoriq by Her I,etters 96
Pahut, bearing dats the Eleventh ilay of Juns, in t^he year of our Lord
One thousand eight hunalred and §fty*evea, in t&a twentieth year of Her
reigu, diil, for Elerse§ ller heirs aad successor§, grvo and grant uuto us,

the sa;id Eugeue Barsanti ard FeIÌr trdatteucsi, Hor speeial license that we,

the said Eugene Barsanti and Felix Matteucei, our eEecuùors, admisistrators, gS

90
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aud assigns, or such others as rre, the said Eugeno Barsanti antl Felix
MsÉeucci, our executors, administrators, and uuigns, should ai any time
agreo with, and no others, from time to tiue aud at aJI times thereafter
during the teru therein expressed, should a,nil latrfully might make, use,

§ exercise, aud vead, within the Uuited Kiugdom of Great Britaiu arrd
frela,Dd, tLe Cbaunel Islands, and lsle of Man, an lnveution for ..ItrpBovED

atreurrus ror orrersruc Molrvu Powrr, rr,or Grsps," upon the condition
(amongst others) that we, the said Eugene Ilarsauti anrl Felix Matteucci,
by aa instrument in u'riting under our hanrls and seaìq or under tle hanil

l0 autl seal of one of us, should particularly describe aml aseertain the r&ture
of the sr.irl Isveution, and in what m&utrer the same was to be performecl,
eud cs,use the same to be flled h the Great Seal Pateut Office *irhiu
six calendar months next aad immeiliately after the date of the said
Ittters Patent.

15 IIOW EIIOW yT+ tbat, ne, the said Eugene Bar$nti end felix Matteucei,
do Lereby declare ths na.ture of our scid fnventioa, and in what manner
the earra is to ba performed, to be partieularly dewribed and ascertained i1
aud b7 tbe followi4g statement, reference being had to the Drawings hereunto
atrnered, anrl to the letters and figures marked thereon (that is to say):-

90 Tbis luvention of improved apparahu for obtaiuiag uotire power fronr
gases relates to the mesus of obtaining moÉve power from the explosivo
fcrce of a mixture of atmospherie air ead hydrogen, or any other inflammahts
gss. The explosion of the mixed gFses is effeccsd by means of an electric
spark applied to the under part of a pfuton working io a cyliuder.

95 The following are the two plans we prefer to employ for earrying out
our fntention, although the Éaruo may be variously morlifieit aecoriliug to
circunstances. Aecording to t"Le first plan we avail ourselves o[ the
vscnum produced undernealh the pistoa by lhe àrpìosion, and in this
case it is simply etmospheric pressuro acting upon tho outer surface of tha.

30 rrorking pistou, which eommunicatcs tÀe requisita motion thereto in one

direction, lùe return stroke being effectad by tha pistoa rod, which is specially
a.ranged and eoastructed for tho purpose. Wheu this uode of actuating tho
pistons is adopted it is proferreil to employ two cylinders in which tho pistons
are urode to operate alternately, by erploding gases ia tbe trro cylinders

35 altemately.

Aecording to the secoud arrangemeu[ the force of the erplosiou and tbe
vscuum produced, are both utilieed, the oue force being nrade to act on ono

side of tho piston, snd tbe otÀer force oo the opposite side. fn this case the

s
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pistons and their cy'inders iliffer but slighdy from those ordinarily emplo.ved in

stean engiuas ss regtrds their construction and the mode of operating ùem,

Iu both tùese ams,ng€ments the mixture of tbe gases is effected' idsido the'

cylinder by means of a suitable'arrangement of apparehrs, the air beiug

iatrodueed direst froù the atmosphere, and the gas from. s ga.§ometer at r 5

given Fressure. It will of course be understood that after every discharge or

explosiou of the mired geses in the cylinder the products generated by tbe

erplosion must be disposed of so as to prevent the apparatus from clogging up.

The several Figures iu the arcompar)ying Drawings represent taricus views

of the principd working parts of an engine constructeril according to tbe flrst 16

errapgemeut above referred to, the framing and other well.known parts beiog

omitted. Iig. I is a plan or bird's,eye view of the apparatus; fig. I repie'

sents a section takeu in tbe Jiue l;. .9, of Fig' I ; Fig. S is a seetional vietr of

a poÉiou of Fig. g drarm to a scale of twiee the size; Fig. { is s front or end

view of the cylinder; Fig.5 represents the apparatus for producing the 15

electris spark; similar letters iodicate Iike parts io all tbxe Figures:

À, B, C, D, indicate ope of the cylinders of the engiue; rhieL is generally

istended to have two. Ttis cylinder is opeu at one eud, &s seen in Fig. 9,

and is closed at the other by a cover A,'8, bolted thereto, and wbish is pro-

videil with two vnlves c a opening outwards. This cylinder is diviileil intn gCI

two unequal parbs, the smellest of which th ù, ,, a (Fig. 9), is intsnded for

the workiug of the piston, Tlis chamber is surrruuded with a jarket filled
with water for the purpose of.preveuting it from attnining too high s tem-'

perature, P is a large elastic piston, the rod P* of which has s rack formed

on it, and has a crosshead at its outer ertremity for tbe purpose of guiding its er
motiou, and stopping it wheu the pistou has arlived.at the end of its stroke; R
(FiS. I anil 4) i" a toothed wbeel taking inro the rack on the piston rod F*.
This rheel R is mounted loosely on the shaft E' F, and turus freely thereon

iluring the doìm.skoke of the piston; but the wheel R carries a click wbich

takes ioto the toeth'of a ratchet wheel Ru (Fig. 3), keyed on the sbaft E, F,' eO'

by.whie"h me&rrs tlis latter will be eause.d ào mtate during the retunr strdke of
the pistou. P" is h suall piston, the. ofres of whicL is to drar in tbe charge
of gus wbich is to be exploded, aud also ro clear the small cbamber of the

products of combustiou ; tàis pistou will in the . followiug description be

dbtinguishett by tbe name of the I'couùter piston.' 95

The apparàtus intended for the productiou of the electric spark which ìs to
fire the charge is represepted at Fi5" 5.. ft.is composed of a small cylindrical
cireuii breaker El, which is erused to tum cirntinuousln a,nd rub against tbe
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end of a steel sprhg shen the eugiae is in oper*tiou by means of an eadlesa

band or cord àr passing from r pulley on ths shaft & F, to aitother pulley on

the. shaft of the cyliuder Et. To tÀe outer ertremity of this shaft (uhich is
insulltetl) is d,ttacheil one of the poles nf a Busen's battery, furnished with e

5 De Iu Rive's multiplier; the other pole of tho buttcry must only be brought

into eoumunication with the eylinder wheo the elertrie spnrli is required to set

fire to the explosiva mixture. à is a slirle valre adapted to the sm*ll chamber of

the cylinder, for the Furpose of regulating the introductiou of atmospheric a,ir

aud of hydrogeu, or other isflammable gas, which is drown from a gasometer,

l0 maintaiaetl at g deiermiaeil pressure' This slide vrlve box is made to
comounicate wìth the cbauber by three openings or way§ 4 a, d (see tLe

enlarged view, Fig. 3), e,nd .the cover of tLe valve is providetl rith twolother

openinp 0, u, the fimt of which o seryes to ilraw ir the air, and tLe seooud n
§erves for tLe fntroductiou of the gas; it is prorideit Tith a metallic pipe

ls commuuic+tiug with ths grsometer by meana of al india-rubber or ffexihle
pipe. L, M, (Fig. l,) is * cross bar 'or emssLead, tg \rhich r reeiprocatiug

motion is commucicated by me*ns of t*vo connecting rods Ll, If, driven by
two exeentrics, rvhich receivs their motion from trro Èootherl whesls Lt\ Mlr,
thet.are rlriven hy piu.ion I, m, mouuted ou the shaft E, F. Through the croes-

g0 head I, I[f, passes the rod of tLe counter pistou Ptr, to whicL it communicates

motion" nfter msking at the commencemeat of each stroke au indepeadeut

moyemeut equal to *bout one-thinl of its usefuI motion. These movement§

&re so timed that the,returu stroke of tbe couuter pistou ceruot tako place

uutil the piston P has arrived et its etarting poinL 6t is a rod attacheil at

95 right ongles to rbe eouRter piston rod, aucl serves to eetuste tbe slide velse [,
angt olso to close the electrio circuit when tha chrrge is introiluced, for *ùich
purposc it is made to bear upou e piece soldered to oue of the poles o[ the

battery,

The operation of the engine is ss follows r-§upposa the uain pistou P to

$0 be nt rest, snd the ceunter piston P'l ne*rly in *ontact uith it' the opning of

tbe slide valre opposite the opening o of the valve bot cover, a,nil tbe opening

cr wa.y i, o;ren as shewn iu Figs. g aud 3, on communica.ting motiorr to tha

Sy wheel of the 3lain sheft E, S, tle crosshead L, M, will desceod *.ud crrrF

wirh it (after the first iudepeudent motiou sbove meotioneil) tbe ctrunt'er

B5 piston P'1, wbich will draw in atmospheric air until tbe srm 6r of the pistou

rnd aeting upou the slide valve eloses the eir-way o snd opens tbe way n, for

tfie istruluetiou of the gas, wbich rushes iu until the sliile valve by passing

cnrryards clo-ses that passege lrncl opess the way d.below. Wlen the slide ralve

:)

a
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has reached tLis poiut tLe electric circuit will be clmed or completed by the

arm F, antl a serius of eleclric sparks will be produeeri rrhich will effect the
.erplosion of tLre mirture of gases contained in the cylinder, and by this means

tlre piston P witl be driven forward with r force eguivaleni to the power of the

esplosire frrrce to overcoue the pressure of tbe atmospherei when the explo- 5

sivc force is expenrled the atmospherie pressdie uill aet upon the back of tbe

pistorr iu a contrary direction; and ir consequence of the vacuum formed in

the cllinder by the explosion the shafr E, F, and iLq accessories again receiving

nrotion duri.og the rcturn skoke (but remaining statiouary during the forward

strolie), the couuter pistou Pr being tbeu agaiu set in action, will force out I0
tbo products of eombustioa through the exit openings uotil it eloses the

opening e, the arm 61 will tLen again act upon tbe slide ralue uutil it assume§

its starting position, and during this moventent a small portion of the products

of conobustion, which had remained between tbe tro pistous, is driren outinto
the atmosphere through the possages rl snd o. The reburn stroke of ths piston 1S

now agnin takes place, a frcsh cbarge if drawu in abore the eounter piston,

and the products of combustion whicL remliued behinil it are compressetl and

driren off through the valves a, dh et tho bottom. The iutroduction of the

charges aud tbeir erplosiou aud discharge thos take place successirely, and

if the fly wheel be of suitu,ble siae aud weigLt the engrno will soou aequire a 90

uniform motior, eveu altbough providad witb but one cylinder; but in order
to obtsis a con[inuous and powerful motion it wriulil be found necessaryrto

eu1iloy two cylintiers and pistoos, the racks oa the rods of which should act
alternately upoa the same shaft.

The Figures in Sbcet If. represent nnothcr arra,§gement, which possesses 25

the adrantage of greater simpliciry of construction ard rapidity of aotion, for
which reason it is more especially adapted to single cliniler eugines. Fig. 6
is e longitudinal section, talien through the cylirder; Fig. 7, ur outside view,
tr}su rt right angles to Fig. 6;'Fig. I is s detached view of the slide vdve
erra,ogement; and Fig. I au eud vier of the cylinder and its Ecoessories. 30

The pistou snd iti rask, and the wheel which gears there'rvith the ratchet
wheel and the electric apparttus, ouly differ from the former srratrgement
ip*much as the piston is not ar"rested below tha chamber, buù costinues iis
'course to ùe end r:f t)re cylinder, in order to drive out the producLs of com-
bustion ou its return stroke, and also to draw in tlre cha,rge of inflau.msble 35

gnses during its forward course, thus dispensirrg with the couuter piston aud

.its appeudages. Tbese effects are produced by the following orrsngsment of

larts i-The ruck of the pisiou rod is pruvided wioh twu tappets mr'a (Fig. 6),
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ond tbe shaft E cnrries e cflrtr &, wLieh, wheu the pistou has arrived nearly at

tbe end of ùe cyliader, acts upon rhe iapget rn ard drives the piston home.

.4. toothed rrheel Bo mounted on the same s\aft, as the cain lc, and revolving

therewith, gears isto asother wLeel Rl of equal dia,neter, and which cardes

5 auother eau H ; this latter revolves therefore in a sortrery direction to that of
the cam .1.

The position of these ca.rns is so arrang«), tbat when the cam /c leaves the

tappet nt, the cam ts will drive t&e pistou in a contrary direction by means of
the tappet ni a fresh charge of explosiysgsses will tbeube drarrniu andset

10 fue to during the last movement of the slido valve. In this arrangement the

slide valve, iastead, of being a g valve, is nade straight with two openings

correspontling to tliose in tbe valve box aud eyliuder. When tbe pistou

durhg its return shroke has olosed the opeuiug a for the inhoduction of the

ps, tba slide valve will begiu to act in the same direcdou, anil after the Erst
l5 opening of tbe sliclo valre has passed beyond the openiug c, it operr§ tLe exit

opertures for the escape of the products of combustioa; on the pistou moviag
io the contraqy direetion, air is drann in thmugh ùe euhance openings utrtil
they are closed by tbe slide valve; the piston tLen opeos the nay a, aud the
opening in the sliile valre again comiug opposite to it, gas is drawu in uutil

30 tlre apertures are closed. AII these movemeuts of tf,e slide valve are operated

by meaus of two cerus c, cr (shewu by red liaes iu Fig. 6), mounted upou

the same shafts as those aboye meationed, &Dd which *,ct upon tappets s, É,

mounted upon a rod working in guides, and to which the slide valve rod is

atrached.

25 In this arrÀrrgement the electrio circuit is clssed by the eud of tha valve

rod coming is contact \dth o piem solilered to ons of the poles of the

battery.
In a double cylinder eagine the above Errrngemeut may be modifieil by

sullstitutiug for the ahafts which carrl ths c+-c * a beau which has its

30 fulcrum beùween the two cylindors, and has motion courmunicated to it by the

pistous alternately, so t.hat one pistou ir descesdiug sh*ll raisc tÀe other one

n'bich has jr:st descended to the bottom of tbe cyiinder, thus rlispensiug wich

the cams Èt. In this case the valve rods would be worked by the &rms of the

beam.
gJ ' In all theso arrangements the polryer of thE engiue may be regulated iu lhe

sc.rne m&nner a-s tbat of q steam engine, by meanr of t cock adapted to tha

supply pipe leading from the g*ometur; and in the s6se of a stationnry eogiue

ue e«lrpl therelo * regulator acting ttpon tbe supply valve.

7



I A.D. 1857,-No I65t. §pcci§crtion.

" 
BwsantÉ $.Mattaucis Apparafirs for Obtrrinìng Matiaa Pou:er fr* fioses,

. 'When applying this Inlention to a locomotive eogiue, as it, is intended to

supply the place of two double actiou (ot high-pressure) cyliutlers, four

cyliuders must be employed, one on each of two pairs of driviug wheels, the

main shafts being msde to drive these wheels by ueans of conuecting rods or

geuiqg combined in sucb a Etanuer as to change the direction of rotation by 5

rneals of clutches.

In order to supply gas to the locomotivg a reserroir is adapted to the

tender, which is suppl.ied frou gasometers situate at tÀe several stations with

a su(§cieut quautity of gus (at a pressure of several atmospheres) to last until

ttre end of the journelr or until the engine arrives at the next statiou ; tbe gas 10

before heing supplied. to work the engine pssses th.ot Sh a gasometer placed

lptweem the reservoir anrl, the feeil pipe, by whicb mean§ it is supplied to the

cylinderr at a uniforu pressure of one atmosphere. This gasometer, which we

qall e regulator, comuunicates with lhe gas resemoir by meaus of a rnetal

pipe, anil on the other side witb the englae by menns of en indie-rubber pipa 15

0n the upper part of the gesometer is plaeed a small eyliader, opeu at both

euds, in which r pistou works, tho roil of which is connected to oae end of a

Iwer arm, the otLer arm of which works a, slide Yalve, which cu6 off co6'
muuication with the reservoir wLen tho pressure of tlre gas diminishes. TLe

pr€ssuro of the gas in tbe gasometer is inmeased or diminisbud by Inesns of e 90

nnalt weigh! which causes an increase or climiuution of pressure' accordirg to

whother it be plaeecl on the piston rod or t'he vslve rod.

By slightly moditying this improved eugine, the direct action of the explosion

mry be utiliaeil for various useful purposes where a percussive force is required.

If it h6 desired, for instauce, to break stones for excarating a tuunel, or to 25

work a forge hammer, the chisel or hammer may be adapted to the ertremity

of tho pistou rod, or any other suitable tool may be appliod thereto according

to t!É nattrl.e of the work required to be performed. In this case the only

offiee which the rotating shaft of the engine will have to perform will be to

work the supply of tbe mixed gases to the cylioder, and the discharge there- 30

frsm, of the protlucts of combustion.

Hrving ùory described our invention of improved apparatus for obtaining

rnotive Forver from gases, end htving explaiued the menuer of carrying the

seme intg efect, rre would observe, thai we do uot mean or infund to eoufine

oursely* rigidly to the precise arrongement or construction of pmts horeio. S'S

shersn auil deseribed, as they r»ay doubtless be rraried without departing from

tlro nature anrl object of our Invention

fu conclusion, we eltim as the Iuvention which we desire to secuie to
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ourselves by l-etters Patent, as aforesaid, the rnode or modes hereis sLerrtr

anil described, sr ary rnere modificatiou thereof, for obtaining uotive power

from gases.

In rdtness whereof, we, tbe salil Eugeue Barssnti and Felir Matteucci,

5 hare hereunto set our hauds and seals, the Thiril day of Deceuber, io

tho year of our Lord One thorsand eight hundted and fifty-seven.

EUGEI{E BAR§ANTI. (r"s")

FELIX MÀIIEUCCI. (t.u.)

I bereby attest the foregoing signatures.

10 British Legatioq Florence, Deccmber'3d, 1857,

H. G. MacooNrr:t
Attaché.

LO§DO§:
Priatert by Gxoaau Eusrsn EY§.u ard Frur.rru §ponrrswoooq

frint€r, to Èhc Queea'e moet Ereelleut iltjety. 1857.
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