2 Sheets—Sheet 1,

P. A. N. WINAND & L. V. GOEBBELS.

(No Model.)

GAS AND HYDROCARBON ENGINE.

No. 435,637,

Patented Sept. 2, 1890,

] L
l@fiﬂﬂlﬂ.ﬁ?ﬂr#ﬂ!ﬂff#ﬂfffi.r!ﬂf.....r.r.rffﬂrfﬂffff? ALVRRALY

/

AT TGITEG SRR AR TR AR

b

._,‘ LA LSS TR AR T 2R
N PSS

2 ATITEFIIH MEATETECTHIRTEEIGIGEARATUGRBAL T AR
. 7 "

fo#ﬂ#ﬁr#ﬂfﬂ#ﬂff#ﬂ!ﬂiﬂf#ﬂ.rfﬂ.._..J.H.r.f!.r#.rﬂ!.r.rl?.rf

% /arfffffffﬂfﬂfftffﬂrif#fﬁfmmrﬁﬁﬁﬂ#ffﬂ# AT AR A
7

F b2y B 3

. THE NORM5 FETERS CCL; PHOTO-LITHO,, WASHINGTON, D, C. -




(No Model,) ' ' 2 Sheets—Sheet 2.

P, A, N. WINAND % L. V. GOEBBELS.
GAS AND HYDROCARBON ENGINE.

No. 435,637, _ Patented vept. 2, 1890,

L

\
l
i
/

' A VAP fffflﬁ

\

e
y h\‘i\\“‘h\\\\\u\\\\\\

/ m&xxxxxxxx\

I xxx\\&h&% l

| —
\\ - Q.' § %Pm‘
NN m‘% )

R\ LN -@"O

DNRY RN
NS -

AT A AL G ST SIS LS

LTSS

ONZE
oy

MEW;:
NN

§§

‘h\.‘\'\\"’\.‘h\.‘h‘i\.\\

E:

“xmﬂm'\m

xxxx&xxx&l\ ’

1{-"@

Y ey

s r

\\\\\ NN N N

s AR A S b

'ffffffff/
LT LE AT LTSI ISV TTLTI I 0

Zs{!

=
oy rr

Y ' -
@ ! r / .
\ £
W \\\\\]\ ST
~ x\m
S &\\\\ \ LY K %F{ 'R |
l' l xxxxxxxxxxx\\‘;\\ }xnxxxxxxxnxx i'n-'ﬂ 744, V ! 4\\1 TOUITT
: ﬁm;i'f _ ; ! 'L;;}//;;‘??/// ) &

\\\

-

o

Wﬂffffffﬁ;ﬁ?ﬁffyﬁ

‘-\\\\\m\\x\m\ \\'\‘\\\\

\\“\Q\\\\\\%‘h\“ﬁ\\

&\\\\\\ \\'\K\\\%\\_\ﬁk\\x

mmxmmmm RN

WLZ/ZCJ.SGJ =

YT
/’

%»@

/

/

\
N
4
e
@ st

T 7 T

/

7
#"fff 2 ﬁﬁfff

V . . -
%Wﬂfﬁﬂﬁﬂf#ffﬁﬂ 77

et Llr

AL
o
N
N\
?

THE NORRIS .PETERS CO., PHOTO-LITHO,, WASHINGTON, D. C.




UNITED STATES PATENT OFFICE.

PAUL A. N.

WINAND AND LEO V. GOEBBELS,

OF PHILADELPHIA, PENN-

SYLVANIA.

GAS AND HYDROCARBON ENGINE.

SPECIFICATION forming part of Letters Patent No. 435,637, dated September 2, 1890.
Application filed Augnst 10,1889, Rerial Ko, 3.20,430. (No modelJ)

To all whom it may concern:

Be 1t known that we, PAUL A. N. WINAND,
a subject of the King of Belgium, and LEoO
V. GOEBBELS, a subject of the King of Prus-

‘81a, both residing at the city of Philadelphia,

in the State of Pennsylvania, have invented
certain new and useful Improvements in Gas
and Ilydrocarbon Engines, of w hich the tol-

~lowing is a Spe(nﬁcatlon
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Our invention consists in an engine havlng
two cylinders which may be placed side by
side upon the same horizontal plane, or one
above the other, as preferred, and having a
special and novel arrangement for actuating
the exhaust-valves and the igniting devices,
respectively, and provided also with special-
ly-arranged valves of novel construction for
the admission of the charge to the cylinders,
respectively. Doth ey Tlinders work exactly in
the same manner—+that is to say, there is in

each one one working-stroke to every four

strokes. The 1eup1oeatlons of the respect-
1ve pistons are in the same direction at one
and the same time; but the engine is con-
structed in such manner thatthe ignition and
consequent expansion of the gas in one cyl-
Inder oceurs concurrently with the admission
of a combustible admixture of air and gas fo
the other eylinder, and the combustible mix-
ture 1s being compressed in the one eylinder
concurrently with the exhaust of the burned
oases from the other cylinder.

Referring to the drawings, Figure 1 repre-
sents a side elevation of the engine in sec-
tion. Fig. 2 represents an end sectional ele-
vation, the cylinders being placed one above
the other; and Fig. 3 represents an end sec-
tional elevation, the cylinders being placed
side by side upon the same horizontal plane.

Similar letters refer to similar parts in the
respective figures.

In Fig. 1, as already stated, the cylinders
are shown as placed one above the other, one
connecting -rod A’ acting directly on the
crank-pin C, and the other connecting-rod A’/
being attached to the former A’.
inders are surrounded by a Water-j acket D D
D. The gear-shaft B, Fig. 2, 1s driven {rom
the ecr anl«: shaft by g ear-wheels SO Propor-

Both ey!l-

| half the speed of the crank-shaft.

It has on
its end a sleeve carrying the cam E, which,

by passing under roller ¥’ or above roller
F”’, causes the lever F’”’ T’’’ to oscillate

around its center G. The end F’"’ of said
lever engages between and actuates the two
stems of the exhaust puppet-valves H" and
H’’, thus by its oscillation effecting the open-

ing of the respective exhaust-valves alter-

nately. To the same lever F/”" /" are at-
tached rods I’ and I”/, connected with the

valves K’ and K/, whereby the ignition of the

T

gases in the respective c¢ylinders is effected
alternately and according as the cam E on
the shaft I3, by its engagement alternately
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with rollers I’ and F’/, moves the lever up- .

ward or downward-—that i1s to say, concur-
rently with the closing movement of the valve
H’/—the opening N’ of the valve K’ is made
to coincide with the port M’ R/, which estab-
lishes communication between the tube L/,
which is kept at a red heat, and the cylinder,
thus permitting the combustible gas in the
cylinder to come in contact with said tube L/,
and thus be ignited, though a gas-jet or other
means well known may be employed 1nstead
of the tube L’ for igniting the combustible
mixture. At the moment of ignition of the
e¢as in one eylinder the exhaust-valve of the

other cylinder is moving toward its seat or 18

in the act of closing.

Valve W/, for the admission of the charge,
acts automatically—thatis, it opensinwardly
as soon as the pressure in the c¢ylinder is suf-
ficiently below atmospheric pressure to over-

.come the tension of the spring U’, surround-

ing the outer end of the stem P’ of valve W',
The valve-stem P’ carries a piston V’/, which

its in a space V'/, formed by the valve- -casing

and inclosed by the cover Z’ ,and which acts
as a dash-pot, giving steadiness to the move-
ments of the valves and obviating noises.

- The cylindrical opening in which the pis-
ton V' works may be cast or bored in the

cover Z’ instead of in the casing, or may ex-
tend into both the casing and its cover. The

stem of the inlet-valve W’ carries also a hol-
low piston X’, which has its seat in the walls
of the casing of the valve W/, the said walls

70

75

30

QO

95

so tioned thatsaid nem-shaft B revolves at one- | being 1educcd in Cross- sectwn as shown at 1o0




2 | 435,637

ST X’ The smd plston X"' 5ewes a.savalve toz:mcr xalve for admlttmﬂ' the chalﬂ'e to eaeh- i
i . i shutoff communication when seated betweenwcylmder substantially as set f-orth: L EDiiiiiiianid

.o i oo the gas-inlet and the air-inlet, but moves from | 2. The combmatwn in a gas-motor engine, 25 .
SR R | % sea,t and: establishes commumcatwn be- | of twin eylinders a,nd means for altemately. i
.+ tweenthe gas-inletand the air-inlet when the | igniting and exhausting the charge in and .

o valve Wimoves from its seat. Thusthe gas | from the cylinders, of an inlet puppet -valve .

. Intermingles with theair, and both are draw_n | applied to each cylinder-opening by the dif- . =

it oo oo into the cylinder thrmwh the valve W'. | ferences of pressure acting upon it, and pro- 3o = = =

.. 10 Having thus described our invention, ’ﬁhata vided with a piston. fastened on its stem and =~

o We (31&1111 and desire to secure by Letters Pat- | fitting, as described, in a closed chamber,sub- =~
~ent, 18— stantm,llv as set forth.

. 1.In a gas-motor engine, twin cylinders,an | In witness whereof we have hereunto sub-
S :_;exha.ust-valve for each cylinder, a rocking le- | crlbed our n ft,mes 111 the presenee of two -W-lt-—-; 3_5 SR
ST T T T R Isve]aarra,nﬂ'ed centlallybetweensmdcylmders | ?H?SS@S T O O A
oo 0 and adapted to alternately operate said e*{- s
S :hallst-valves,an 10*1111311:10‘devweconneetedby P T Fﬁg%AGgEl%iNI-gND S
;:rs__s_:;.;re.z:-;:{f%:;a:-portwiththeinteriorofeaehcylindera,f-- R T
'Valvetocontmleaehportandthewmtmnof ‘Wltn.esses--:--%fé:_--'-*-
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