~ No. 778,154, -  PATENTED DEC. 20, 1904,
T A, M. SWEDER. ) -
~ @AS ENGINE.
| -  APPLICATION PILED JUNE 1, 1003, _ .
NO MODEL. - o _ 3 SEEETS—SHEET 1.

. R INVENTCR
| A“ﬁ“ﬁgﬁf-ﬁweder -




No."7'78,154. - - e _'EA_TENTE;J .‘DBc; 20, 1904,
! S AM SWEDER T
GAS ENGINE.

o C | - 'APPLIGATIOH FILED JUNE 1, 1903 _ R |
X0 MODEL, -  3SHEETS—SHEET 2.

| K - & 2
' L Z ]/(/CL S

Vo HN s < HIP )7}

1‘

““ﬁl‘h—b\é.‘t}}‘—‘:-&:.

Te o g A L A S o

i .- | 1
o ! I (5’2
: ol {CL
I -. :_I..l-*-.rr.#l..-‘ -

R
-.-a--—-—r.——.—l— g ————. ——

'--..”"-z-.."-.e-.._""--....*--i...-'

X e ‘\\\\\“\ \“\&\\

3.9 -—~+

.
.
) L}
el B e RN SN eean EE ek Sy we

I.

. .
. L} L] 1 .
. .
- . L]
. .
. . —
—— - ——
. . " - .
. . ] . . )

.t - ' ' a

- - L}

1

- . . .

— -

e S—— —————
—— e ——— — —m
- - . - "\
-
F1 ’ - ) . )
. - " -

“Za || <

N
K
N

-~ 56 .
- . 27 fNVENTOR

Audaﬁi‘ﬂfﬁweafei - '

@m@%

A

THIHES




GAS ENGINE

. APPLIOATION PILED JUNE1, 1808, = o
- NO MODEL, _' L - R 3 SEEETS—8HEET 3.

' /‘9/@47/ -

t. . II"'.h o

W

: 26

\\\"@i*\\

; ”’// / \\w ” _7c3' |

.u HH‘

m\nf/ /A\\\ %l‘ dl | )

\dﬂﬁ

el atna \\ ' 1 .
| . I ! ‘ o = . ' 1

a1 .
.
— S
[ . .. .

g

. .
|| L TR |
. f
. Y '

| m\m\ — TR

o \\\\\\\\\\\\\\\\\

WirNesses: ¢ IvvENTOR
o e o Audm«ﬁéﬂﬁwede/ .




' Mo, 7;78 154.
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UNITED STATES PATENT OFFICE.

 AUGUST M. SWEDER, OF MARQUETTE, MICHIGAN.

-GAS-ENGINE.. .

| SPECIFICATION formlng' part oi Letters Pauent No 778,154, da,ted December 20 1904

Apphca,tmn filed June 1, 1903 SEI’I&I No, 159,614,

To all whom z;t may concern:
Be it known that I, Avaust M. bWDDER of

. Marque ite, 1n the countv of Marquette and
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- casing, hevmﬂ" an open: base 2 of the marine-
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a front elevation.

Tig. 1

State of Mlchw'an have invented certain new

and useful Improvements in (ras-Iingines; and

I do hereby declare the following to be a full,
- clear, and exact description of the invention,
~ such as will enable others skilled in the art toj
which it appertains to make and use the same.

The objects of this invention are, first, to

provide a two-cycle gas-engine possessing ad---
vantages in point of s1mp11c:1ty and Inexpen=
- stveness; secondly, to utlllze the heat of the
casing for heating the air before it enters the -
mmmo'—chember and to maintain the air and

vapor at proper temperature before entering

the piston or explosion chamber; thirdly, to

provide an improved relative arrangement of

going obJectS and 1 msurmcr eﬁ"ectlve cushlon—-

.]_I]('J'

The mventmn WIH be heremafter fullV set

_forth., and partwularly pomted out 1n the,

clalms L
In the accompanymﬂ drawmcrs Flo‘ure 1is

Fig. 4 1s

Fig. 61is

Fig. 7is an end view of the sparker

with dlﬁerellt positions of the parts indicated

111 dotted lines.
Referring to the drawmo*s, 1 deswnate% the

engine style, the crank-shaft 3 having its bear-
1ngs in the lower portion of this base This

-cra,nk—shaft through a connecting-rod 4, is
connected to a cross-—hea,d 5, to Wthh 1S se-
~cured rod 6 of piston 7, movable within the
~cylinder or explosion cha,mber 8.
chamber beneath the piston opens a port 9.

leading from the gas-storage chamber 10
which chamber is formed within the casing,
running-longitudinally thereof parallel W1th
the GXDIObIOH chamber 8, into which it opens
- ab 1ts upper end throuo'h a port 12. A valve

1

- Kig. 2 1s g 51de view with
parts 1n section, the la,tter being on line 2 2,
Fig. 3 1s an enlarged horlzontal sec-
_tlona,l view on line 3 3, I‘10" 1.
Vertlcal sectional. view throuah the entire ca,s—_
-~ ing about on line 4 4, Fig. 3.

~ the governor -on an enlm O'ed scale
a pla,n Vlew of the spar ker with parts in sec-
. tion.

35

Fig. 5 shows

Into this

“parts facilitating the attainment of the fore- |

_'cha,mber 8 beneath the piston.
‘ever, as the piston starts on its downwmd

| chamber.

13, sea,ted in the upper end of thls gas- stor age

cha,mber 10, prevents any return passage of

the gas once it enters the explosion-chamber.’
-- Entrance of the gas to this chamber 10, which:
entrance is at the Jower end thereof in line
with the base, is confrolled by a spring-held
valve 14, which fits over a port leading from
Into
this mixing-chamber opens the lower end of
60

the air and vapor mixing chamber 15.

an alr—duct or passage-way 16, which is formed

55

in the casing 1, parallel throucrhout the most”

of its lencrth with the gas- stomore chamber 10,
the upper end of such air- -duct opening to the-,
‘atmosphere at a point near the_exhaust-port

17.. By thus extending the air-duct into close
relation to the exhaust -port the air is heated
béfore entering the mixing-chamber. Within
the latter 1s a dmphrawm 18, having a central
opening for the passage of the hydrocarbon,
which 1s admitted throu oh port 19 at a point

| above the diaphragm. The quantity of the

hydrocarbon passed through the diaphragm

1s regulated by a screw 00. The opening in

this dla,phra om 1s normally closed by a spring-

pressed valve 21, Whose stem pr(}]ects down
beneath the casing.

The upward thrust of the plston effects the
unseating of valve 21, thereby drawing the

hydrocarbon into m1x1n0’-0hamber 15, where

1t commingles with the air drawn. in throuo'h
“duct 16, and valve 14 being mmultaneously

75

80"

unsea,ted the gas will be drewn into the stor-

0@ - chamber 10 and through port 9 into
~Assoon, how-

stroke the pressure on the gas will effect the
reseating of valve 14 and the_ unseating of .

85

valve 18, allowing the gas to pass. through

port 12 1nto chamber 8 above the piston.
The piston in its downward stroke exposes
the exhaust 17, allowing the burned gases to

QO

escape to the atmOSphere, but the return or -

upward stroke of the piston is so timed as to

cut off the exhaust before any of the indrawn

oas may escape therethrough. It will here
be noted that the éxhaust-port is in close

'prommlty to the chamber 10, as well as to

the air-duct 16, thus mamtammﬁ' the charge
heated before 1bs entrance to the exploswn-—
The upward pressure of the piston
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compresses the gas within the chamber 8,
closing valve 13, and as the piston approaches
the end of its upward stroke a spark is gen-
erated for the creation of the explosion.

In order to control or entirely cut off the
passage of the hydrocarbon when the engine
Is running at too great a speed, I provide
means for auntomatically holding valve 21 to
1ts seat or at least to the extent of decreasing
the supply of hydrocarbon. To this end the

- fly-wheel 22, which is mounted fast on shaft

3, 18 equipped with a hub 23, whereon fits a
disk 24, carrying spring-arms 25, having
wedge-blocks 26 on their outer ends, their in-
ner ends being secured to the hub of the disk.
Under the centrifugal action these blocks fly
outwardly, and their beveled edges 27, con-
tacting with a corresponding bevel 28 of disk
24, force the latter outwardly from the face
of the fly-wheel and against a roller 29 on one
end of a lever 30, so that upon overcoming
the tension of a spring 31 such lever will be
brought into engagement with the stem of
valve 21 to hold it seated or allow of only a
partial unseating thereof, according as con-
ditions may require. Upon the engine re-
suming 1ts proper speed the wedging-blocks
26 move Inwardly toward the axis of shaft 3.
and the tenston of spring 31 is sufficient to
force lever 30 out of engagement with the
stem of valve 21, the disk 24 being moved
into the recess in the fly-wheel under the re-
coil of such spring.

In the upper end of the explosion-chamber
1s the sparker, which comprises a pin 32,
mounted 1n suitably-insulated bearings in cas-
ing 1, such pin forming one terminal of an
electric current, the other terminal being con-
nected at any suitable point to the casing.
Paralleling this pin 32 is a shaft 33, having
an inner cranked end 34, which is designed to
be forced into engagement with pin 32 pre-
liminarily to the creation of a spark. Fast
on this shaft is an arm 35, and immediately
adjacent thereto is a loose plate 36, which is
held 1n certain relation to arm 35 by a coil-
spring 37. A plate-spring 38, engaging a
stud 39 of plate 36, normally holds the eranked

‘end of shaft 33 out of engagement with pin

32 and the arm 35 against a stop-pin 40. A
spring-held pivoted dog 41, mounted in the

upper end of a rod 42, upon engaging a lug

43 ot said plate, will turn it and arm- 35 in
unison until the cranked end of shaft 33 con-
tacts with pin 32, whereupon the plate 36
will continue to turn, as against the tension
of the spring 37, until the dog 41 frees lug
43. As this oceurs the shaft 33 under the re-
coll of spring 38 will break contact with pin
82, thereby creating a spark. The dog 41 is
free to ride over the lug 43 in the upward
stroke of rod 42. The latter is actuated by
an eccentric 44 on shaft 3. The pin 32 is

tapered at 1ts inner end and adjustable in its
bearing, so that the life of the contact may

778,154

be 1ncreased or lessened according to the ex-
tent to which the pin is projected inwardly.
From what has been said it will be seen that
by extending the air-duct longitudinally of
the casing, at one side thereof, with its inlet
end 1n close relation to the exhaust-port the
air 1s thoroughly heated before entering the

mixing-chamber, and by likewise extending

the gas-storage chamber the air and vapor-
gas 1s kept at that temperature for securing
the best possible results within the explosion-
chamber. IFurthermore. the location of the
mixing-chamber hencath the open base en-
ables the passages 16 and 10, leading to and
from the same, respectively, to be hrought
approximately into the vertical plane of a
marine engine, providing economy of space,
while the charging-chamber extending down
to the mixing -chamber increases the size
thereof and provides greater preadmission to
the cylinder to insure effective cushioning.

- I elaim as my mnvention—

1. A two-cycle gas-engine comprising a cas-
Ing having an open base and an upper explo-
ston-chamber, a piston movable in the latter,
a mixing-chamber in line with such base, a
gas-storage chamber extending from said mix-
ing-chamber and longitudinally of the explo-
sion-chamber with which it communicates, a
check-valve controlling communication Dbe-
tween sald mixing and storage chambers, and
an air-duct paralleling said storage-chamber
and extending from a point intersected by said
explosion-chamber down and openine into said
mixing-chamber.

2. A two-cycle gas-engine comprising a cas-
ing having an explosion-chamber, formed with
upper and lower inlet-ports and an interme-
diate exhaust-port, a piston movable within
such chamber for opening up such exhaust-
port on each downward stroke, a gas-storage
chamber, from which said inlet-ports extend,
a mixer-chamber in the lower portion of said
casing opening into said storage-chamber, and
an alr-duct formed in said casing and extend-
1ing longitudinally thereof from a point adja-
cent to said exhaust-port, as set fortl.

3. Thecasing having an explosion-chamber,
a piston therein, inlet-ports opening into said
chamber above and below said piston, and an
exhaust-port intermediate said inlet-ports, a
gas-storage chamber in one side of the casinge
adjacent sald exhaust-port paralleling said ex-
plosion-chamber and from which said inlet-
ports extend, a valve between said storage-
chamber and the upper inlet, 4 mixer-cham-
ber opening into said storage-chamber, a valve
controlling such opening, said valves being
seated and unseated by the action of the pis-
ton on the gas, said mixer-chamber having a
hydrocarbon-inlet and an air-inlet, an air-
duct in said casing leading from a point near
sald exhaust-port to said air-inlet, and a valve
for normally closing the hydrocarbon-inlet.
as set forth.
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4. The combmatlon W1th the casing havmo* 1

- ‘anopen base and an upper explosion- chamber

10

~ Jacent said Storage-chamber, an air-duct lead- |

of a crank-shaft mounted in said base, a pis--
ton movable in said chamber and having its
rod connected to said crank-shaft, a mixer-
chamber at such base, a gas- StOI'&U’e chamber
in the casing and mto Whlch the mixer-cham-
" ber opens, a valve controlling such opening,
said gas-storage chamber hzwmw upper and-_

lower openings-into said exnlosmn chamber
above and below the piston, a valve for such
upper opening, an exhaust—port being formed
in the casing between said’ mlet-Opemna‘s ad-

ing from near the exhaust—port to said mixer-
chamber an oil-inlet, a-valve for controlling

the ]attel, and means automatically actuated

by the crank-shaft for preventing or regulat-

ing the extent of the opening of such latter
Valve, as set forth. -

In test1mony whereof I have signed tl‘llS*
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specification in the presence of bwo subscrlb—

Ing Wltncsses B o E
- _AUGUST M. -SWEDER..
 Witnesses:
Huen M. STERLING,
- Frawcis S. MAGUIRE.
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