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- . & Muskingum and State of Qhio, and of Little Falls, in

20 syment of operation we do not contine ourselves excly.

38 the power stroke ne before: op tho atr ubone may b ony-

. 30 exphled at the beginning of the Power stioke by e

4

10 Thisinvention redatw w ingerual combuation :motom,

a charge of pure air under maderate prulimlmry
46 prewsion bnsedintely aftor the exhanst, and Contproes

1

s of & water juckmq “ylindor, and to augnient and
- 40 conacrye the hoat of ipression and therehy assist

45 oll, and 1 provido s two eycle imotor of simple and cany

-~ et with such s bae

~ amnd dovelop high
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To all WAOM 3L may concern 1 Maving thus l:rirlfy onttined the na e wid ohjoets

- Franx W, Gurgs, citizons of the Unitd Stages, and | plain the constrnctjon niud opertion of the xame.
residents, respectively, of Zanesvilie, in the oumy of | Referring w the drawings, Figure ! is g view parily

the county of Pasmic and Btnte of New Jorsey, have
made cortuin now sind usefyl Improvements in Intornal-
Combustion Motems, of which the following in a apuocie
ficution, A |

VAIve actunang mechanisn o) eontrncied subutan.
tinlly weoording o our invention, pm) showing the .
sition of the piston relative (o the eylinder ot e begin.-
ning of tho power stroke. Fig. 2 ivu view a)un partly
in section byt on o simallor scale of the piston and ox-

particulurly those in which the atr and fuel are admjt- banet valve mechanism, showing the pasition of the

ted o the eylinder wixd lived spontancousty by the heat
of compromsion. The usual practice being to force in
Com-

of he power atroke, Fig. 3 is a lower ond elevation of
th-. piston, showing the open apaces in the interior of
the same. . SR

The cylinder and pirton of this mowr caely (YMgint

the mid air (0 u high degroe by the roturn or instroke
of the: pistun; the fuel Incinng infoetod at the hoginning
or during u firm fractionag part of alt of the power stevke
and igniting as it entors; ainl althongh we prefer this

"""1 - IR | A S _.
- Like chameters indicate Yike parts in each view

In the fizures, a is the cylinder praper, b, the cony.
hustion chumber, ¢, the combustion chawmber head,

slvely to the mune: by another method the gir wil fycl
may be stored under high promsure and ol admitted |
W the eylindor simultanoously, cithor in g mixed LT
oF In sopmruty steeniy, und ignited and hurnwl during

vuse, J, refmaclory lining. g, the piston proper. 4,
the piston extension, §, 1he Piston extension cap,
the exhunst valve. & the actuating rod. 1, the Jower

the fuel heing introduced and the charge instantly guide tube, o, o, the exhaust valve uprings p, p,

the nir sidmission valye aprings. g, a cirenlar hoad or
ohlargement on (he setnating vl ax shown, |
r denoten & number of vadial arina which sectire the

hetors snontioned leat of Cotiprenmbon ansisied by npqin
whtich will herdnaltor by dhomeribuad; bt e mechan.
feal mowns by whicls the preliminary COMPrewmion of
the nir amd the. infestion of the fucl mny he effeeqed
form o part of thisinvention, = -

 The ohjects of -~ yr improvement are th weure -
Pote combystion, of the eylindor eharge, und 1o avoid
the lows of heat which in ordinarily incidental w (e

The piston proper reciprocates within the cylinder

lining iq-unnln_md uf porcelain, fire clay or other suit-

wotor this lining protocts the metal parts which g
tovens from the injurious effects of the beat, and by
_ | reaaon of jta nonconducting nature prevents i cscape
perfectly adapted to the tise of any ordinary guscous or | of heat, and tonds offecturlly to maintain the full
liquid fuel, sspocially cruda or partly refined minerul initial tempersture of tuiabustion during the power

snd render more cortain the Spontancous or sutomatic
ignition of the charge, and to provide & iotor which.ie

tonstruction in which the Linperfoctionn heretafore | 1o be favormble o the prompt imnllkmollluf chnrge vl

nek firing, mixing of the new charge
vith the ol &, will be 10 & great extent uvoided op
entirely oliminated, and which will thorefun aperule
with s high degree of thermal oF conemical eflivieney, |
POWOer in a motor of conspamatively
nd welgh neral afford siuore

ore heon possible.

An almy con o withy @ thick cap of the sape swterin
as that which furna tll,a'_uill_ linings ond for w rimblar

sall sine

ox ‘aust valve relative to the Piston at the termination

d, the air uduireon valve, ¢, the ajr sdmision valvey

cyliuder. head, M, the exhaust opening. n, the

in-dection of o eilinder and piston with the valver and

60

65

80

8h
Buldc: tube n to-the intorior walls of the hollow piston,

- Pmper in.air tight contact ua wual. The rofrctory

90

able material of ke nature; it covors the interior walls
of the combustion chumber and it hoad, and may he
of considerahle thicknews, In the operation of the

96

stroke, und t socure those conditions which aro known

0
full and completo.combustion of the fuel, ond the pro- =
duction of & high lemperatire, and comequently of
high prosure g greal power. T) -+ piston extensing

10t

o | 65
_Be it knewn that we, Samune, M. Howrni and | of ouy invention we will now procead to more fully g

70
of two prineipal partn which will heveinafter e kyown o
reapectively an the exlindor proper and the combustion

i-'lillllbiir, llllll the pi_ﬂtijll propr and !'ll!- l’iﬁh"l l‘_Xf(I'_*ll- .
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e . b cylindor proper

~ eylinder and pamlicl therewith, and passos

20 head of the setusting md s ofids

a . . _ _ “1"’”

W A fixed part n! the piston néflpnu?;lel | iilhiﬁ the

- combustion chamber and effectr the roquired dinplace-
ment there is no actual contact of the mne with the
walls of the combustion chamber Kining or those of the

chamber lining and piston cup are uo proportioned

- relatively to the length of the stroke that the walla of

the cylinder proper are never exposed to the direct
~ impingoment of the flanw abavo the piston extension

10 cap. Tha actuating rad in contral with the bore of the
centrally
- through hoth valves, which fit the same neatly to pre-
- vent leakage but stide feeely thercon: the purpose of
~__ thisrd is to opon the sxhinust valve in a manner hore-
10 inaftor describodd; one of its endado secured to the upper
o part of the air admission valve eane, the other torminat.

ing in a circular head or enlargoment aa shown; tho nd

. having no relative motion hut remaining stationary at
- all timee during the nperation of Wi motor; ita position

20 is adjustable however in a direction parallel with fts

- - length by moana of the throuded portion which socures
. the rod (o the said valve case sa shown in the drawing.

" The guide tube e & straight W-hulir bedy of clreular

_ e1om sovtin, the hore of which it pestly amund the
freely thomon;
- permanantly fixed ad reyurds ite position
' inthe pleton, and may he of & séparate part or materie]
. secured to the piston in any suseble manner or cast

_thia tube is

7 intogeal therewith as shown in-the dmwing; the pur-
. + 30 posvof this tubo in to guire orstondy the sctusting rod
7 and prevent. latoral vihmtion of the same, The valve .
. opringwact to close the valves and hold tho same down

upon their seats except whon the tension of said springs
is. avor come and the valves are forced uopen by means
38 which will presently appear. T
~+ The operation of the motor i as follows, When the
plston in iw outward movement s arrived at a prede-
- twmined poine newr the tenmination of the power
Mroke, the exhaust valve comen in contact with the

o 40 bhond of the actuating mul and by the furthoer inotion of

the piston is forced open until the enid of the power
wbroke is renched, snd the valve in wide opon as shiown
in Fig. 2; the spent gases of thie barned chamge escnping

through the hollow interior of the pissan amt it

. 45 out nt tho exlinim. llpl.'lllll“ in the lowor {'y“nd;lr heud:

“the promure in the eombustion chinmdwer having Ixen

- therwby riduced to the Jovel of g wtitwphoty, 8 sup
ply of air previously compressad (o 8 modoato. tdogroe,

w boefore mentionad, and bt into the iie whnission

50 valve care through an apening not shown incthe draw-
iug, forces open the air adnjision valve and entem the
 combusgtion chumber, driving out and displucing the
remuindor of the hurned change: suounwhile the crunk
S llllﬂlm |H_I!'Hm|- “!I_: eiler, L ret et of the pluum -
68 mitw the exhanst valve to el under the aetion of jiu
7 wprbogg and the vising pressure in the eombustion echam.
her envmes the wiv ivldmission valve 1o elose in like mian-

wter; the return of the piston comprors the inek wodd i

o high doegree prepunatory to the introduction aned igg-
80 nition of the fuel near the beginning of or durving the
llowing powee stroke; the fue endering the combiin.
tion chamber theugh an opeenine g shawn in the
drawing but which muy e beatind wny stiladsle
peint in the walls of U combustion elwmber or jis

-

v and tho length of the combustion

feattres as shown in

center.lino of the cylinder,
s not crwential; the sid parta may he arranged on ono
#ide of the mid longitndinal conter line,. We profor

As mntters of preference we have shown the cylindop
proper of this wotor surrounded by o wuter jueket, and
Ao comtructed with & lower head uml n pison wel
pussing through the mune fn sultable armngement fop

the reception of a crows head: but we are not restricted 70
entively to the uae of cither of these devices; the said

jacket may he dispensd with or replace! by rilw o
othet projoctionn usually employod to incronme the me
diating surface and cffoct the coding by contaect with

the mirronnding atmoaphere,  The front hewd Ry nleo 78 '

be omitted and the connecting rod coupled dineetly 10
& pin or wrint within the piston an is usal ingan engine
practice, and the exhauet discharged frnn tho open end
of the cylindor or into what in known as an inelosd

cmnk.enso, and dolivored from there o a pipo or the 80 -

opon alr; we have alw shown the combustion chanther
head as being of sopamte purt to he secured in placehy .
holts; we prefor thia arrangement hut are not confined

toit; the said head might bo cast integral with the walls _
of the combustioh chamber and thus form a continumn 86
‘purt of thesamo. Alw, the valves with the actuating =

rod, guide tubs, and their cndperiting parta con.
structedd and opemated a0 we have shown s dne

without the combustion chamber lining of .
material, yot wo prefor tho combination of all theso
Fig.Y,ol the drawings. Wo prefor
ton, to locate the valves with the actusting rod, guido
tube, and their codpemting parts in the longitudinal

aleo, tn ignite the charge automatically as herein beforo

stated, by the heat of comprewsion, but this is not a ne- 100

cessity; the ignition may be effected by any other suit-
able means, o | -- -
‘Regarding the piston of this engine, it should be s,

derwtond that the guide tube ardd alws the pinton rod, -
are (ach sceurcd to the mid piston hy twi o more arma 108

r, shown in section in Figs. 1 and 2: or by other siitablo
meana which permit the free and unobutructond pomago
b the Jower ond of the eylinder proper, amd thenee to

the atmemphiero, of the exhaust gason (oming fnin the -
combustion chamber though the valve § an Infore ex- 110

plained, o

Wo are awnro that extended pistons with eylindemof
vorrenponding form, pistons having exhaust valves
thervin, and combustion chambers lined with biocks

or pieces of refractory or nonconducting material, nand 115

abvo that various combinations of the mmne, have been -
comstructed and wsed bofore.  Thewe fortm of om-
Mruction, however, have nat boon used in conneelion
with our improvemoentn, nor have they heon il in oxe

wetly the manner in which we rmplay them. 120

What we cliim and wish to soeure by Lottem Pat-
ent in, ) " o | |

Lo an inteens) combinmgion mator comapeining » vy Hin-
v o reclirsentiingg phdon, st o sintionnry nelonding

Pook s nabexhubint valve loented b sl pinton, nod nduptedd gop

oo dlinetiorgg the exhnnst gases tipogels § e plxton sl Ehee
lawre st ion of e eviinler, sithtuntlindly nx shiown ond
'l"l"ll'l‘“l'l'ila | L o o . L |
Cd tnoan internnl combast b mofor romprixing 8 evlin.

ther i soelprocnting piston nned an exhanxt yalve lenteal In 130
sk plston 0 statlonyey nednniing road seenvsd 1o Hhe m
e Aovtion of Lhe eylinder nnd ndepted o foree upent (e

pimon oxtension or I eap of m"”y mmnh‘m 0
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oshntint ealve hy the mot
shonn ang dencribe),
o In o interns] comh
ter, n reclprocating
vitive, und an net
biston wid ndupite
wubinntinily” e whown
4 In un intermal
Gor and & reviprooating pintes
AR Alr ndmiveion valve cnwe

 itoi, an actuating o
e adminchon valve eame
thirsiigh  the

IR LY S

Untion wotor comprising n cylin.
Bixton, » piston contained eXhaunt
Ing rod: & gulde tuiwe tocnted In the
Rulthe on wtoady the wct
and deserined, -
cutlning i, L Lutop

o ey
alr adminsion o
CMinnting In & wud o eninryg

Mihe In wdupted (0 shide with
e pintom, the exhinimt aped nir
" aedispstond gee Move freely on the
pratiol wiith jos benged, 1
et wivh the head or o uln
- When the piste
niveke, submtantintly an ubow

B I an leernal o

mder und gmsciiog comtrndly
BH exhanst subven and sope
it over whieh the gubde
reelprocating motion of J
adiminning vy hoelug |
Hetnnting vl I 0 divecy ing
exhunnt valve wpwening hy com- |-
retient of ¢in ‘
M in near i |

* nelnnting rod
ferstinel part of ihe pewer
» and deserlingl, |

'
”
mu noter, the vombination I

61,738

bl of the picton. substantintly an with a
B - | Loexlinder pvopeer,
ber Hntag of refrrctory mad
tension. piston extension o
aR alr adwission valve,
uating rod CCRIrally lvented in the
| 1 haunt valve and a Ruide tube oo
conipwrining a cylin-
o an ale adtvimmbon valve and .
onteally loeated In. the head
e or combintbon clinmber, an

tuhe enirally locaied In the J
meeured at itn upper end te the. jraxhns and

|

!

frvels on the
agih, the ¢
heid of the setong
ninnl part of 1
tdeneribed,

- Withesuen ¢

eylinder and pee

toR, an wetunting rod scecurvd o
Admisnion valve cang
"ir adwminshn and ex
herd or entiurgement o
i sl whihi the recipirocating motion of the
alr wdaminnlun valyen
netuniing roil jn a

ahaunt valve Ojw

Jamen A, Vorrmoves.
_@‘n_um’us Boywn1on,

relprocating p
combustion chamiw

<ombuxiion ¢

moi comprining a
¥, combmxtion cham.
crial, pixton proper piston ex- o
‘P of refractors mantepinl: of
nBd an air admiscon valve cane
hamber head, an ex.
nirally located in the pis.
t its upper end 10 the aje

and passing centeally '
haust vaives
ver which the gulie oyl

through the
and terminating In o
ix adapted
piuton ; the
Iwing adapted to move
divection pacralie! with its
ning LY cuntaet
ing tvd when the piston In
W pnver stroke, substantisily

with the
nenr the-tee-
as shown and

- BAMUEL M. HOwWRLL.,
- FRANK W. URNEN,
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