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To all whom it G CONCETT! the elements is eﬂem 2d, and o suflicient com-
Be it known that I, Varnum J* CARPEN- preaswn of the mixture oceurs in this well to

TER, & cltizen of the {United States, residing | force the mixture or gas f;; ward into the ex-

.-l'l—"-!l-hluﬂ.i

SN i SR
at Cleveland, 1n tihe county of C ahuwa and -ploamu chamber Drﬂf:f}r piston P.  i0xhaust 60
5 Siate of Ohio, have in vented c@rtmn new and | for the pmdum o_ _:-::s_l;m Sion from this chanm-
”Sbful-i mprovements in Kxpiosive-Kngines, | ber is Oy exit B, Gas, or the vas and aiv
~ w,,,lu o declare that thfb following 1s a fu“; mixtuis from we } OF ﬂ'g};;”cﬂ Woenters the ex-
clear,and exact description of the invention, plosion chamber through diet or passage 3
which wid enable mrmam hjla_,.ilef;. i the art uo i which the cycle coutrolling” valve V is 85

..-‘-'-."-‘._"I

10 mvhmﬂn:&ppuz talns to make and use thesame. located.”
:ﬂii_}r mven tion relates to ﬁ-:{p%gme engines, Now, at this 'p::_,:ni"u'i; 1m the ';'EE%‘%{f-;!‘i]}'i;rl{}E} {

and the mvenflon consists in an engine | pause to note again mt by my inventfion it
'ld&"‘*"td to be converted into either a two- | is possiple to have either a bwo-cyele or a

Lied VL N
c,}u or four-cycie angine, or fwm one to the | f ouf'-e*fdf- engine at will and with instan~ 79
15 other, at the will of the operator "mr mea,ns-- ) tml@w; CONVersion ireom one to the shhoar ses
of a 111“3‘1“ valve, ‘?ﬂl Sﬁﬁbmi‘*mﬁﬂ Yy o CWI | cor u.mg:j a3 Eli}ﬂt{!‘ may he ‘u‘f{.?,.‘i}{'.fﬁ.{{ fu‘;‘ NILY
i df‘“aclﬁi)eu and partteulariy pf}i};‘ ed out' given service. For e}h::i'swlwl Cin i elmbing
ial the claims. with an atitomobile the ma <in s'm BRETHINE

r'_

Il
in the accompanying dray FiNgs }uﬂule. 11s | tles of the eng Hw may be taxed bo sscend g 75
20 a vertical sectional elevation of 1,,13 engine of | steep ﬁ‘;“i;,d{} and in such case the engis

] SRR R
4 1ol 1ne pattern embodying the invention ;| W{}ui{l be 3 rorked as o two-cyele fur the sraat-
Li,,ka_ul on hne o—ix F::g. 2, and Fig. 2 15.2 | ast possib E:’} (fe fﬁ:ﬁ.{)}?ﬁ‘fﬁﬂi’l’f) of power of wiich
1 uam elevation of toe mach ne at ) Jgt'{ angles ':3_1; s capable, but fordighter work o coromon
to Fig. 1, locking fro n the left.. Iig. 31z a @ufj 03 ‘[’wnﬁ are meb with o ordinagry 80
25 'pm““f‘%tn‘“ view of the valve. u avel the four-cvele adinsiment wignd ve
Hor the purposes of the present tliustraiion | deemed Eeni'z?'ar. Ab any rate, elitheris under
of the invention I have chosen a weoll ] known | convenient communid and may be caned e
:\ and popular sty 1elﬁ1 manufacture of ma T!N“. action .'-:.1.::;1(;'.-53?51:%11;5 o the work to be  por-
engine of an upright or vertical type, but tie | formed and the speed to be made, s wineh 85
30 style or kind or uss of the engiue is not in | an experienced vperntor will eazity learn and
its LH material, and the invention is equally | govern hitnself accordimgly. o these encs
=T . d e R :

adaptable to engines of a vfhm*v aifferent | the valve v _1_
kind or type from that sh() VI, and to any | ments, or ratner one as { and omne
arrangement thereof wi other vertical or operaiing movement.  Lhe aojustmont car- 690
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35 hori zonml and stationary or portable. For ries the Ti‘tfi""ﬂ into and cub of operating posi-

e}:amplﬂ, I have planned its inty Uuummn tion and to this end ths valve w mounted on
nto an engine for (mtonm‘) les a'i._d mne“h s rod 4 adapted to shide lengthwise i the

trmtmzl DUl posm.’ such a8 sty {%ei‘: Cars m. the | valve chamber a sutlicient distance Lo
like, an nd hence the ir ?w tlon Is regarde d 23 wiholly uncover -duct or passage 3, Wil 58

40 Leing pm{:tmaﬁ as broad as the art to which | takes the valve outl of service, or it may he
i‘ elates and-as being ﬁ,pi}hcehk, to explosive | held in working relation to :;ami DARNAYS; aa
englnes gene wlw Now, with this broad | in Fig. 2, and open s olose s m passage by
conception In view, we come to the pre esent | rotation through said roil, L hen oub of ac-

- embddiment of the invention which mm—_r tion the passage 3 i Onen i!a.*‘fuzglnaei*_ andi 100

45 prises a cylinder €, a base 15 uj yon which the | constantly except os 1t 15 coveved by pision
Stmgture is erected, a piston ¥ ami 8 V¢ cle | P during the strokes thereof, and whan | --U
controlling -and converting vaive V. A | open or @zanr:ams the engine s in Lwo eycle
crank shaft e ctonds hmuﬂ‘ﬁ base ‘E’y or, | form snd there is an s:.:;;‘;lf sion with every
oL pmpaﬂy, oetwa% 'm;.d L‘zsz@ and the | forward siroke of the g:)ia%rm.j the sparker 5 103

°U Dy iiom portion of C}Umde?' , snd red B con- bamﬂ' adapted to :i*fm tne gas ‘j_,ﬁ-riuh OVEry
necis the crank of said shaft with piston P. ch bt?’oke Lo sueh case, also, the muture
The wall of the cylinder 1s pwmded with the | fills the explosicn chamber under the com-
‘usual cooling jacket, and the engine has a presamm and ff;m;:‘;; action of the pision as

gas snd air intake A at one side which dis- | 1t retires in its sivokes, as in Hig. 1, and fhe 110

59 xmw’ s inte the well W within the base or | waste produets irom the preceding sxplosion
t ' tom of the cylinder where admixture of | are &“Ept ouif , more or les:
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by crowding them down to the exhaust port.

through exhaust . A #ib or tin § on the
piston 1n front of inlet duect 3 causes the in-
flowing gas to be deflected to the forward or
outer end of the explosion chamber, thus
promoting clearance of the vitiated nroducts

Valve V is segmental in cross section an- has
a hub 7 by or through which it is secnred to
rod or shaft 4.  Said rod is controlled for ad-
justment of the valve to and from working
posttion By lever I, which has a head 9 pLY-~
oted thereon and constructed to receive the
headed end of rod 4 rotarily therein, thus
providing for the rotation of said rod and the
valve through gears and connections seen in
Fig. 2. Thess invalve a shaft J, which is
supported at its ends in brackets or arms 10
and carries a bevel wear 12 below in mesh
with bevel gear 13 on main shaft >, aind g
bevel gear 14 on the other end which meshes
with gear 15 on s sleeve 16 on the end of rod
4. The said rod is slidable in said sleeve to
nable the valve to be meved wengthwide out
of posttion as to gas duet 3, but is so engaged |
in or with said sleeve as to be always rotated
thereby, in any position of the valve, when
the engine is running. .

it will thus be seen that only a single valve
is employed in the entire engine and 1t is used
to convert the engine from one cyele to the
otier, and that otherwise no valves are used
or needed. The piston controls the air and
gas intake, causing » suction when it travels
forward wnd closing the ducis 2 through
which these elements enter together when on
the back or return stroke. In this i stance
thie said elements are contained m well W,
but any other space, chamber, or recep-
tacle may be emploved for this purpost and
50 also may any suitable mechanisny he ern-

f
gases.  When this occurs however, the clear-
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strokes of

“duct leading to the

ployed for operating the valve, whether it
proceeds mitzally from shaft S or from 0116 |
otner rotating or openin o part. f
o When the engine runs on a four-cvele ad- |
justment of the valve there ave twe down |
strokes of the piston and the sxhanst port ig
opened twice before an explosion occurs,  In
bhis operation there ig o« nypression of what-
ever products of combustion yemain in the

L
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cylinder after the fivst down stroke , but |

858,317

whatever power is absorbed in making this
idle stroke is measurably compensated by
the expansion of the compressed vitiated

Ch
L

ance of said gas is more complete than when
there is but one down stroke of the piston to
clear the cylinder before another explosion
occurs. ‘Lhe gears which control the valve
and the valve itself are so constructed that
the valve remains closed through alternate
piston, or is open only for every
other stroke. Obviously this Works a con-
siderable saving in gas and at the same time
leaves the engine with sufficient power, say
for ordinary or average conditions. §
~The word “gas” in the claims has refer-

ence to the explosive mixture.

What I claim is:— |

1. An engine having an explosion chamber
and a piston therein, s duct for the charge
leading to said chamber, s rotatable valve ju
sald duct, means to rotate said valve and open
and close the same at alternate strokes of the
piston and means to retire said valve bodily
from said duct and leave the duct unob- 7
structed, whereby a two eycle engine is ob-
tamed. | | .

2. A four cyele engine having an explosion
chamber, a piston and shatt, and a gas sup-
ply duct to said chamber, a rotatable valve
msald duet, means to continuoy sty rotate the
valve while the engine is in operation, and
means to retire the valve from said duct to
obtain two-cyele operations. |

3. A four-cycle engine h aving a vertically sz

disposed explosion cnamber, & piston ane

60

R 1

70

Y |

s{

said chamber, & rotata-
blo valve in said duct and time gears to 1o-
tate sald valve once during two strokes of
sald pistoir, a shaft slidable in one of sald
gears and having said valve fixed tnacato :
and a lever to operate 4aid shaft and re L1

- sard valve.

An testimony whereof I signt this specifica-
tlon 1 the presence of two witnesses.

VARNUM F. CARPENTI.

Vi tnesses:
i, B, Mosgr, -
K. M Fispan,
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