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ERNEST NARJ OT OF SA'\T I‘RANCISCO CALII‘ORNIA ASSIGNOR TO HENRI
VAYRE OF bAWIE PLACE

GAS-ENGINE.

SPECIFICATION forming part of ' Let_ters' Patent N{}.I 515,530, dated February 27,1894,
| Application ﬁled Angust 2, 1892, Serial No, 441,_962. (Nomodel)

To all whomy it may concern: |
Beitknownthat, ERNEST NARJOT,a citizen
of the Unifed State&, residing at San anmsw

in the county of Han Francisco and State of |
- California, haveinvented certain new and use-

fulImprovementsin Gas-KEngines; and L dode-

clare the followingto beat ull elem and exact
~ descriptionot the invention, sueh a8 w:ll enable |

othersskilled in the art to-which it appertains
tomakeand use the same, reference being had

to the accompanying drawings, and to the let- |
ters of reference marked thereon, which form

a part of this specification. -
My invention has reference to that clasr:-, of

engines in which a mixture of gasand air con- :
sumed within the w orking cyhnder constitutes -

the active force emploved to drive the piston
and impart motmn to a shatt connected there-

 with.

20
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The objeet of my 1mprovements 18 to pm-
vide a simple, safe and handy prime mover
of the class referred to, one that will combine
lichtness with strength and speed with noise-
lessneé,s, and one which may be depended on

torun with regularity and steadiness whether

running licht or under a heavy load. With
this end in view, I have devised an engine

furnished with a cy]mder taking a eharﬂ'e at
“each end but having a single piston without

piston-rod, and devoid of packing, stufiing-
boxes or other equipments liable to cause
friction and limit the usefulness of the ma-
chine. The single piston rotates a driving-
shaft through sultable connections, and the
shaft in turn regulates the impulses given to
the piston, by mechanism contr {}llmﬂ' the ad-
mission and exhaust valves and perwdlcally

- making and breaking an electric circuit so

40
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that 5pa1ks may fire the charge at each end
of the cylinder at requisite intervals.
eyele of operations gone through consists in
alternately ch&rgmﬂ' each end of the cylinder
with a mixture of air and gas in quantities
inversely-proportionate to the speed devel-
oped, highly-compressing each charge before
igniting it, providing for a long range of ex-

pansion of the oaseous eompound while burn-
ing, and qmekly expelling the produects of
These operations are timed so

eambustmn
that both series are.completed and both ends
of the piston receive a fresh impulse at every
two revolutmns of the drwmgﬂ-shaft )

oval.

ignition and unimpeded exhaust.

"The
j per p

Referring to the drawings for a more com-
plete and detailed desenptmn of my inven-

‘tion, Figare 1 is a side elevation of my im-

pmved engine. Fig.2isa plan thereof. Fig.
318 an end elevatlml of the same. Fig. 418
a detailed view of the engine governor and

55

the valve controlled Th&lebv a,nd Fig. 51s

a seectional elevation, on an enlarﬂ'ed seale,

50

showmw the construction of the electt icspark

boxes and eontact malkers.

The same parts are indicated by the same

letterb of reference in all the views.

A represents a double-chambered motm cyl- 63

{ inder, which is water-jacketed at avallable

pomts and may be mounted in any suitable

manner.

“Within the cylinder A travels a piston, b.
This piston has no rod such as is commonly
used, so that it moves always in a perfectly
stmwh‘t line, not being effected by that partof
thecmmectmmrod Whmh movesinacirclewith
the erank of the. driving-shaft and—in other
constructions—tendstowearoutthecylinders
A full clearance is also effected on the
return strokes, thereby affording facilities for
sucking in a full charge of the Workmw fluid,

‘and favmmﬂ' thoroug r:r*h admixture of the oases

upon compression, adequate expansion a;,t'ter
‘No stuit-

lnﬁ‘—b(}X is used, nor packing, thus reducing
frmtmn to a minimum and promoting hlgh

speed. Both ends of the piston carry pins,b,
| which alternately enter small boxes,C C’, com-

municating with the ends of the cylinder, and

are connected by wires, ¢, to a small sliding-
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rod, D, moving pamllel and together with the

pz&ton
E isa bent arm grasping and secured to the

piston at its central part and provided with
a cross-head, I, fitted in slides, G, on the up-
art of the cylinder. This arm moves to
and fro with the piston and transmitsthe im-
pulses received from it to a cranked shaft, H,
through a connecting-rod, I. The shaft H

Joumaled in smtable bearings transverse of

the engine and carries, as usua,l a fly-wheel,
J, at one end, and 2 driving pu].ley, K, at the -

othel

The kamﬂ ﬂmd is supphed throufrh pipes,
one of which, L furnishes coal gas, carbureted
air, or any desn’ed eombustzbla or explosive

go
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_vapor, and the othel L/, brings in a certain
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T T j | j 1 proportionofatmosphericair. Thegasandair | required to complete the circuit is the join- !
SRR R R AR AR R ;mt.eﬁrmmﬂe in 'the upper part of a chamber | ingof the two blades of the commutator,which 33
SR RO R N or casing, M, divided into two compartments | is effected by means of eccentries, S. S’, actn- 1
RS N ;by_& central dmphmgm m, having aport-hole | ated by a toothed wheel, T, meshing into .a
S A R ;5 ‘controlled by a comealivalveﬁ N, which is op- | pinion,U, earued'by the d1'1V1nﬂ‘-shaft Proper
oo erated by a sensitive ball - governor, O, con- | msumtmn is provided for all the pmt@s in the =
0 o neeted with the! dI‘lVII]ﬂ‘“-ShELft ‘The result- | cirenit so that thebody of the engine conveys 40
... .+ 1ng mixture therefore passes into the lower | no electric current as in other: machmes of
S R R R R _cﬂmpartment of M in greater or lesser volume | similar type. - The boxes in: which the elec-
oo 1o aceording to the speed developed by the en- | tric isparks are produced and the contact-
SELLEEERE NN R R ‘ine, and thence is distributed through pipes, | makexs therein are cooled off, it will be ob- =
SEREEUREEEEE RS SE R -P P’ to both ends of the eylinder, 'entermﬂ*f served, by the incoming. ﬂuui at leach new.gg: |
...+ byway of the boxes ¢ C’. Check-valves are | uhawe ~The : burned gases are expelled: '
SEEEERENNEEE IR . .pmwded at p p’, te stop or cut off the flow| throriwh exhaust ports, V at the sides of the' .
SEREERENE NS SR '1-5 after each charge is drawn in. lieylmder,, the eccentrics S S’ _openmﬂ'_the ex-
S R Thecharges in each end of the cylmdel are | ha,u%t val_veSOppﬂsltely'to_SPPmO‘S W, W’ :
SRR R SRR GDHS@CHHVGIV_ fired by electrie sparks. By | Having now deseribed niy mVe@ntmn what' 50'
SERER RN R RS RS ;pgrefere-nee- 1 use a galvanie battery to gener- | I claim as new, and desire to secure Umtectwni SEES
1 atethecurrentnecessary toinduce the &pm ks | in by Letters Patent-ef the United States,is—
R 52:02&11(1 in connection with it a commutator, Q, | The combination of the double-chambered
oo which serves to make and ‘break the electmci cyhﬂder having slides G on its: upper :side,
SRR R R ;c_lrcu.lt at the proper time. = A wire, o/, leads | the piston moving in the eylinder, the ‘bent: 55
o . from the positive pole of the battery to one | arm rising from the piston’'and having a = =
.t blade of the commutator, the other blade of | crosshead mcw;mw@n the slides G, the drwmﬁ
SRR S 2-5 -Whl(}]l 1s connected by a similar wire, ¢% to a | shaft, and the connecting rod betWeen thﬁe' |
SERERREEERREE spring, R, constantly bearing on the slldmwé,é dr*wmﬁ'shmft and tho crosshead. '
EEUEE RN rod D amd therefore in electrical communica- ] - In testlmonywhereof Iafﬁt my swﬁa’tme 1:11: 60' '
SERENEREEEREEREE LA RS R UOH with the piston and its terminals. The plesence ::}f twg witnesses.
.. negafive pole of the batter) is likewise eon- | . SRR RS U RN,
. 30 nected by wires, a® a', to tgetalhc' plec:GS'bf':f'ﬁ'Z:Z:Z E‘RNESIN‘ARJOP[LS] i
SERRDERNE RSN RO R NS :i:?:Sprlznﬂ‘S:Cploea}te;d:-1:11:-the-_b0xes C ¢’ and | Vi?'ltliles‘,&.esa** SERUEEEUEEE DU RS EE N R
R :.:.,,;,;::_;:;:::adapted1:0cemeﬁm contact with the project- | . P, TRICOU'*'f'fﬁf-irfs-s-e BEREE
S RS R S N -1ng pins of the piston. The only thing then | A, H. STE. ]}{IARIE SRR EEEREEE LS S
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