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To all whom it may concern: 
Be it known that I, EdwIN L, THOMAs, 

a citizen of the United States, residing at 
Buffalo, in the county of Erie and State of 
New York, have invented a new and use 
ful Improvement in Explosion-Engines, of 
which the following is a specification. 
This invention relates generally to a gas 

engine provided with a plurality of working 
cylinders and pistons, and more particu 
larly to a gas engine having more than two 
pairs of such cylinders. 
This invention has for its object to pro 

vide an improved valve mechanism for en 
gines of this character whereby one movable 
valve-member operates to connect the firing 
ends of two working cylinders in the proper 
sequence with the fuel supply and with the 
exhaust, and also to permit of the proper 

20 timing of such valve-members when in 
stalled in an engine containing more than 
two pairs of cylinders, so as to insure proper 
sequence of supplying fuel to and exhaust 
ing the products of combustion from the 
several cylinders and still permit of con 
structing the main parts of the several pairs 
of cylinders alike and casting, such several pairs of cylinders from the same pattern. 

In the accompanying drawings consist 
ing of 4 sheets: Figure 1 is a side elevation 
of a gas engine, partly in section, embodying 
my invention and showing the same applied 
to an engine having three pairs of cylinders. 
Fig. 2 is a horizontal section thereof in line 

35 2-2, Fig. 1. Figs. 3 and 4 are vertical 
transverse sections taken in the correspond 
ingly numbered lines in Fig. 2. 
Similar letters of reference indicate cor 

responding parts throughout the several 
VleWS. 

In its general organization, this gas en 
gine comprises a plurality of pairs of work 
ing or power cylinders 1, 2, 3, 4, 5, 6, each 
cylinder containing a reciprocating working 

45 piston 7 which is connected by a pitman S 
with a crank on a crank shaft 9 in a well 
known manner. The cylinders are prefer 
ably cast in pairs and three of such pairs 
are preferably employed, as shown in the 
drawings, although this number may be 
varied to suit the amount of power which 
it is desired the engine should develop. 

Between the upper or outer parts of the 
working cylinders of each pair is arranged 
a stationary valve case 10 for that portion 
of the valve mechanism which controls the 

10 

15 

25 

30 

40 

50 

55 

fuel Supply and exhaust of these particular 
cylinders. This valve-case is preferably cast 
integrally with the respective pair of work 
ing cylinders and has an internal conical 
bore, face or seat 11 the axis of which is 
preferably arranged parallel with those of 
the Working cylinders and on one side 
thereof. The Small end of this conical seat 
is arranged at the top or outer end of the 
casing and at this place this seat communi 
cates with an inlet pipe or conduit 12 where 
by the fuel, such as gasolene, gas or other . 
explosive agent is admitted to the respec 
tive end of the chamber within the casing. 
On its side and near its small end the coni 
cal bore of the valve casing is connected at 
different parts of its periphery, preferably 
on diametrically opposite sides, with the 
explosion ends, respectively, of the compan 
ion pair of working cylinders by means of 
main passages or conduits 13, 13. Between 
these main conduits or passages and prefer 
ably on the outer side of the conical bore of 
the valve casing near its large end, this bore 
is connected with an exhaust conduit or pas? 
? 14 extending laterally outward there 
O. w 

Engaging with the bore of the valve-cas 
ing is a conical valve sleeve, bushing or lin 
ing 15 which engages with the bore of the 
valve-casing and the interior of which forms 
the valve-seat proper. This valve sleeve or 
lining opens at its upper end into the small 
end of the valve casing which communicates 
with the fuel inlet, its large lower end is 
in communication with the lower end of 
the valve casing, its side adjacent to the 
small end is provided at different parts of 
its circumference with two axially-elongated 95 
main ports 16, by which the interior of the 
sleeve is placed in communication respec 
tively with the main conduits or passages 
leading to the firing or explosion ends of the 
working cylinders, and adjacent to its large 
end and at a point about midway between 
the main ports 16, and on the outer side of 
the sleeve the same is provided with a cir 
cumferentially-elongated exhaust port or 
outlet slot 17, whereby the interior of the 
sleeve or lining of the valve-case communi 
cates with the exhaust-conduit 14. 
Within the lining or sleeve of the valve 

case is arranged the rotatable plug or mov 
able member 18 of the valve which serves to 11 
connect the respective ends of two working 
cylinders in proper sequence with the fuel 
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cost the several rotatable plugs of the en 
gine, in the case of one having three pairs 
of cylinders and three rotatable plugs, is 
organized so that two of these plugs turn 
in the same direction while the other turns 
in the opposite direction, as indicated by the 
arrows in Fig. 2. Furthermore, all of the 
main ports or passages of the several cyl 
inders are made wider than necessary in a 
direction circumferentially of the rotatable 
valve plugs. The valve lining, bushing or 
sleeve of each plug is, however, constructed 
to suit the requirements of that particular 
pair of cylinders and the plug coöperating 
therewith in order to produce the proper 
timing of the fuel admission and exhaust 
outlet of this particular pair of cylinders 
relative to the other pair of cylinders. As 
will be seen in Fig. 2, the main ports of the 
valve sleeves of the two pairs of engine 
cylinders at opposite ends of the engine, as 
a whole, are spaced apart 120° and the valve 
plug coöperating with the left hand pair of 
cylinders turns in the direction of the hands 
of a clock while the valve plug of the right 
hand pair of cylinders turns in a direction 
opposite to the hand of a clock. The valve 
sleeve of the intermediate or central pair of 
cylinders has its main ports arranged on 
diametrically opposite sides, or in other 
words, spaced apart 180°, and the valve plug 
rotates in the same direction as that asso ciated with the pair of cylinders at the right 
end of Fig. 2. It will be observed, however, 
that although the main ports of the several 
valve sleeves are arranged in different posi 
tions relative to their valve plugs, the main 
ports of these sleeves in all cases open into 
the outer ends of the main passages lead 
ing to the exploding ends of the cylinders. 
This is accomplished by making the outer 
ends of these main passages sufficiently wide 
to effect communication with the main ports 
of the valve-sleeves regardless of the posi 
tion which the same must assume in order 
to produce harmony of action between the 
several valve plugs. By thus constructing 
the main passages of the cylinders, all of the 
pairs of cylinders can be produced by cast 
ing from the same pattern and any differ 
ence as to the exact location and extent of 
the outer ends of the main passages is taken 
care of by the valve bushing or sleeves 
which, although requiring individual care, 
can nevertheless be produced at considerably 
lower cost than if the exact location of the 
outer end of the main passages was effected 
in the castings of the engine cylinders, 
In the positions of the valve plugs shown 

in Fig. 2, the fuel inlet for the first cylinder, 
counting from left to right, is wide open 
and the piston in the respective cylinder is 

making a suction stroke, exhausting of the 
products of combustion is about to begin 
in the second cylinder, compression of the 65 
fresh fuel has been nearly completed in the 
third cylinder, the exhaust of the fourth 
cylinder is open its maximum area, compres 
sion of a new charge of fuel is just beginning 
in the fifth cylinder and an explosion has 70 
just occurred in the sixth cylinder, and the 
piston therein is being propelled forwardly 
with a working stroke. 
My improved valve mechanism for gas en 

gines renders it possible to materially re- 75 
duce the cost of the same, increase its effi 
ciency and reliability and avoid the wear 
and undue noise of the valve mechanism as heretofore constructed. 
I claim as my invention: 
1. An explosion engine comprising two 

working cylinders, pistons arranged in said 
80 

cylinders, and a valve mechanism having a 
conical casing which is provided at its end 
with a fuel inlet port and on different parts 85 
of its side with an exhaust port and with 
two main ports connected respectively with 
said (??i,?????? a conical valve plug rotas 
table in said casing and having two passages 
one of which extends from its end to its 90 
side and is adapted to connect said fuel in 
let port successively with said main ports 
and the other of which is arranged at its side 
and is adapted to connect said exhaust port 
successively with said main ports, and a 95 
spring operating to press said valve with its 
small end toward the small end of the cas 
ing, substantially as set forth. 

2. An explosion engine comprising a plu 
rality of pairs of working cylinders, pistons 100 
arranged in said cylinders, and a valve 
mechanism for each pair of cylinders com 
prising a casing having a fuel inlet port, 
an exhaust port and two main ports con 
necting respectively with the cylinders of a 105 
pair, a valve plug rotatable in said. casing 
and having two passages one of which is 
adapted to connect said fuel inlet port suc 
cessively with said main ports and the other 
of which is adapted to connect said exhaust 110 
port successively with said main ports, and 
a bushing arranged between each valve plug 
and its case and provided with a port regis 
tering with said main ports and said bush 
igs being rotatably adjustable for varying 15 
the relative position of the ports of the sev 
eral bushings, substantially as set forth. 
Witness my hand this 1st day of October, 1909. 

EDWIN L. THOMAS. 
Witnesses: 

TH Eo. L. PoPP, 
ANNA HEIGIs. 


