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3 vented certain new and useful Improvements.
- in .Gasnmlgmes; and I do hereby . declare |

be a full, clear, and exact

10

- being: had to the .
and to. lettersor figures of reference marked

- théreon, which. form a part of this specifica-

25
 bodiment of
8¢

40

45

- Wo., 805,508,

the
_description of the invention, such as will en-

able others skilled in the art
-pertans to make and use the same, reference.

-explosive gas en

‘each revolution..

tion. * Fig. 9
2—2 of Kig: 1.

 The engine consists in general of
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£0 ail whom it may concern.: _ |
~ Bé it known that I, Heinricn SOHNLEIN,

a subject of ‘the German Emperor, and a

resident. of ‘Wiesbaden,’ (Germany,. have in-

following to

[

accompanying drawings,

The -invention relates to. improvements in

nately, so that there ‘will be two impulsés for

_The object of my improvement ‘is to pro-
vide an’ engine .which combines simplicity
with a high efficiency and consists Pprin-
cipally “in the novel arrangément of inlet
ports, the eylinder and the ¢ogd perating piston.

In the drawing

*

forth i détail in the following descripgion
while. the novelty of the _
1neluded in the claims succeeding said de-
- seription. o '

LN

Referring to said drawing :—Figure ‘ii_i.g:a' | _
Hanges 18 to which the eylinder.ends 3 and

longitudinal - vertical section of an engine

embodying the novel features of my inven-
2 a horizontal section ¢n line

| ~ Fig. 3 an’enlarged detail
partial longitudinal section of the air and
gas chambers ‘taken on lines
looking in the direction of the ar
4 a vertical section on line 4—4 of F 1g. 3.

Fig. 5.a view similar to Fig. 8 of a modi- -
~fication. * SRR ;

. Corresponding a'nd.likle' paf?s are referred
to 1 the following description and indi-

cated 1n the several views of the drawing.

by the same reference characters. -

¥ a, work-
ing cylinder composed of end.sections 1 1

and a central section 2: two cylinder covers

+ 3 and 4, a ‘power piston 5, a piston rod 6,

,.assing_'substa;ltially_-gas tight through 2 |

to which it ap-

ginés particularly to that
type ol engine tn which’ the explosions occur
on. each -side of the working piston alter-

accompanying and form-.
. specification 1 have shown
in-detail certain advantageous forms of em-
the invention which will be sét

invention will be

3—3 Fig. 4

arrows. Fig,

s Stufﬁng_box 7.5, &-cmss;head 8 Iiéx*ing two
lateral extensions 9, a gas-pump 10, an air
‘pump 11, the pistons of said pumps being

l

~well known construction
no part of my invention, they have not been
ustrated. - | |

‘The section 2 is divided into two dongi-
tudinal passages 12, 13 by means of a sinu-
ous partition 14 as shown'in Figs. 8 and 4 or

necting the adjacent

from’ the air side 12
to form centinuous

“of the partition

- The central portion 2 of
provided with a suitable foot or flange. 16

-and the parts connected thereto An.
of being bolted to a suitable bed plate or
foundation. R S

|, The end sections 1, 1, are provided with

connected to extensions 9 of the cioss-head
and the necessary parts to govern and trans-
mit the power -of the piston. These last
mentioned parts may be of any desired and
and ‘as they form

1% shown in Fig. 5.
15 of the partition is
having a channel con-

by a zig-zag partition 142
— On the gas side
formed a bridge 15

59

60 .

65

turns of the sinuous 70

partition and opening into and- being fed

of the partition so as
ports. 12* for the air
gas ports 13 on the gas side
whereby gas can pass from
the gas chamber 18 under bridge 15 and up

which surround

through the central gas ports 132 into the.

'cylin-der,-_

that serves to support the working cylinder

flanges 17 by means of which they are fas-

struction, except that the one 4 is

tened to the central portion 2 and also with

4 are secured. -

- The parts'1, 2. 8 and 4 are éaCh provided

with tongues and grooves to form an abut-

75

the cylinder. is

80

and capable

85

90

ting and alining joint, wherely the parts

can- be accurately centered. .
heads or covers 8 and 4 are similar in con-
provided

“'ne cylinder.

95

with a stufling box 7. The spaces 21, at the |

I ends of the cylinders, serve as the so-called

explosion or compression chambers. In each

cylinder-head is a suitably shaped pocket 22, -
in which is located an exhaust valve 23 and

1f necessary, more than one exhaust valve

100

may be used at each cylinder end. These ex-

puppet valves that are mechanically oper-
ated by any suitable mechanism; not shown.

haust valves may be of any suitable con-
struction and are-here shown as the common
1056 -
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" The heads 8 and 4 contain a suitable igni- | a - compressed explosive ~ charge and this

tion device, eledtric igniters 24 being pre- | charge is ignited by the device 24. At this &5
ferred, though any other suitable ioniter’| time the leit side of the gas pump 10 is filied
may be used. The cylinder heads are pro- with gas, and the left end of the air pumj
5 vided with water chambers 29 and 26 for | 11 with air. The working piston 5 is then
the circulation of cooling water and the see- | driven-in the direction of the arrow, Loth
tions 1, 1 are each provided with a casing 27 | pump pistons traveling in the same direction 70
‘hat also forms space for the circulation of | in unmison. Consequently gas and air are
cooling water. Since the ceritral portion 2 compressed in their respectlve pumps. A
10 of the ¢ylinder is only exposed to a fraction | ter the piston 5 hgs passed about 8V per cent.
of the heat of explosion it need not neces- | of its siroke the exhaust valve 3 in the head.
sarily be provided with a water jacket. |4 1s opened and the high-pressure gases es- 75
“The cylinder may be formed in one piece, | cape, shortly after which the end ot the pis-
but the composite structure deseribed is ! ton 5 uncovers the alr ports 122 to adinié
16 preferable, the chief advantage of which is | air compressed in the pump 11.  Asthese au
 ‘hat the unequal expansion of the cylinder is | ports surround the .gas ports they begm 1o
avoided, a perfect alinement of the eylinder | be uncovered by the piston first to admit ait &
is maintained and the cylinder énds 1, 1, | that rushes mto the cylinder 1n a number of
that are exposed to the greatest heat-of -ex- | single streams from the inner periphery ¢t
20 plosion may expand ireeiy to either side of | the cylinder, that 1mpinge upou each other
the part 2, without affecting the relative po- | and thereby destroy the niomentuil of the ins
sitions of the inlet ports and the working | rush ot air. The air thus fills the whoie 25
piston. | cross-sectional area of the cylinder and ad-
" The piston 5 may be desioned and fixed to | vances as a solid column to force out any
95 the piston red 6-1n any suitable manner and | remnants of the products of combustion L
the length of the piston must be slightly less | thoioughly scarenge the cylinder. - A far-
than the streke in order to clear the inlet | ther progress of the piston 5 will'also open the 90
oorts when the piston is at the inner.and | gas ports 13* and on account of the peculiar
outer dead points, whereby both ends of the | arrangenient of the ports the air and gas 1s
30 cylinder are charged by a single series' of | thoroughly mixed to form an explosive
ports.. - | . | | charge, and the uniformity of the mixcure 1s
The piston consists of w0 parts 28, hav-'| insured, whatever the amount of the gas ad- 93
ing flanges 29, in the center of which are | mitted.. -~ =~ o
turned-out recesses to receive the thickened At about the dead center the exhaust valve
35 portion 30 of the piston rod 6. The enlarged | 23 is ¢losed and the piston starts on Its com-
portion 30 1s preferably in the form of a | pression stroke (on ihe same side of the pis-
double cone. The two parts 28 are holted | Lon) first «losing a part of the air ports and 100
together by bolts 81 that pass between the | then the gas ports. Simultaneously the
flanges 29, the double coned end of the pis- | pumps draw a fresh supply of air and gas
40 ton rod being held 'securely within the re- | on oue side of their pisions, while that on
cesses in the flanges. The ends of the piston | the other side 1s being compressed, the piston
are closed by plates or caps 82 and the open- | 5 again coming to- the position. shown 1n 106
ing in one of them for the piston rod is made | Fig. =2, when: the cycle is completed. The
oas tight by a ring 8. The piston itself is |'saine operations talke place on the opposite
45 provided with packing rings 3+ as 1S CUS- side, thereby making the engine doubie act-
tonrary. L | ing ‘with an explosion tuking place alter-
~ The piston rod 6 1s roctened to the cross- | nately on opposte sides of the piston, or twu 11
head 8 and passes through 2 stuffing box T | explosions for every revolution. '
- 111 the éy]inder-head 4, said hox beingﬁilml- Having thus described my invention. what
50 with a suitable packing material held in | I claim as new therein and desire to secure
place by a oland 39. ' '_ by Letters P’atent, 13— L
The engine is provided with two pumps{ 1. In a gas engine, a cylinder having in- 113
10 and 11 of the same construction.  These'| ternal gas and air ports between its ends. the
punmps, which are double acting, are ar- air ports ciirrounding the gas ports and o
55 ranged on both sideg of the power pylmder double acting power piston controlling said
- and 131‘:11‘3”81 thereto, and thelir. piston rods ports Sinjmltaneml:aly.‘ whereby during the
ag and 39 are connected to ihe arms 9 on the | travel of the piston {he air ports will first be 129
cross-head 8, so that the three pistons 36, 5 | partially opened to admit air and then acl-
-nd 37 have equal strokes and move in uni- | mit ons hehind the stream of incoming air
60 son in the same direction. o and fine1lv esurround the incoming gas by &
The operation 1s as follows:—Let it be | mantle ot air. _
supposed that the compression chamber 21, 2. Tn a gas enaine. a cvlinder havina a re- 123
near cylinder-head 4 1n [Fig. 2, is filled with | movable central cylinder section provided
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with concentric internal air and gas ports, in feﬂ:tlmony that 1 ciaim the foregoing as
alr and gas chambers ..urmundmn" the sec- my 1111*01111011 I have signed my name in
tion and communicating iempﬁcmely with | presence of two uhamubmﬂ' witnesses,

said concentric 11*1temal air and gas. ports - HEINRICH SOHNLEIN.
formed within the Section and a power pis- | TWitnesdes: o
ton 1n the ¢ ?hnder'smmltaneomly control- | (. Erxsr,

~ling all the ports: - Hexey Homzmms.
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