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To all thon, it may concern. 
Be it known that I, MAXWAKEMAN WEIR, 

a citizen of the United States, residing at 
Newark, in the county of Essex and State of 
New Jersey, have invented certain new and 
useful Improvements in Gas-Engines; and I 
do declare the following to be a full, clear, and 
exact description of the invention, such as 
will enable othel's skilled in the art to which 
it appertains to make and use the same, ref 
erence being had to the accompanying draw 
ings, and to the letters of reference marked 
thereon, which form a part of this specifica 
tion. 
This invention relates to that type of gas 

engines in which the motive power is effected 
by the explosion of mixed gas and air under 
pressure, and has for its object the produc 
tion of an engine of this class possessing ad 
vantages in point of extreme simplicity of 
construction, as compared with existing en 
gines, and durability, and added to these the 
results attained render the engine superior 
in the direction of precision and effectiveness 
of operation. 
The nature of the invention will be fully . 

understood by reference to the following de 
tailed description, when taken in connection 
with the accompanying drawings, in which 

Figure 1 is a side elevation, partly in sec 
tion, of a gas-elngine embodying my inven 
tion, said engine being of the single-acting 
type. Fig. 2 is a sectional view of enough of 
a double-acting engine with my invention 
embodied to show the application. Fig. 3 is 
a detail view showing a form of cam employed 
with my improved engine. Fig. 4 represents 
in diagrammatic views four relative positions 
of the essential features of my invention. 

Referring to the said drawings by letter, 
attention being called first to Figs. 1 and 3, 
A denotes the cylinder, which in the instance 
shown is vertically disposed and supported on 
a frame B. In this cylinder are arranged two 
pistons, one of which, C, may be termed the 
“working piston’ and the other, D, the “com 
pression-piston,” the former having connec 
tion through a rode with the cranke' on the 
driving-shaft e in the usual manner. The 
Working piston is inverted-cup shape and fits 
the cylinder closely and has the length of 
stroke indicated by the dotted lines in Fig. 1. 

The compression-piston is in the form of a disk 
and fits the cylinder closely and is connected 
to a rod d, which extends without the cylin 
der-head C, where connection is made with 
its operating means, the construction and op 
eration of which will shortly be made appar 
ent. The inlet-pipe for the gas and air is 
shown at f, the same being controlled by a 
valve f", said pipe passing through the head a 
and admitting the fluid to the cylinder above 
the compression-piston. At g is shown the 
exhaust, which is in the nature of a perfo 
rated extension of the cylinder, controlled by 
the means for operating the compression-pis 
ton. Surrounding the cylinder is a casing Ci', 
which is formed partly by flanges on the cyl 
inder, thereby providing a chamber or pas 
Sage for the circulation of water to control 
the temperature of the cylinder. At a point 
h in the cylinder are arranged the terminals 
of an electric circuit by which there is formed 
intermittently an electric igniting-spark for 
producing the explosion of the mixed gas 
and air. 
The compression-piston is provided with a 

plurality of apertullres d' di', which are nor 
mally closed by a disk valve d', arranged in 
the under side of the piston and seated by 
the action of a coiled spring d, interposed 
between said disk valve and a regulating 
screw d". To the upper exposed end of the 
compression-piston rod d is secured by a set 
screw one end of an arm i, which has its other 
end connected by set-screws to a rod i, sup 
ported and movable in brackets on the cyl 
inder. Ati on said rod f is an enlargement 
Working in an aperture in the exhaust exten 
sion and provided with a slot or perfora 
tioni, by which on the movement of the rod 
the exhaust is opened or closed. A down 
ward movement is imparted to the rodj and 
in turn to the compressión-piston by the ac 
tion of a cam k, which is keyed on the driv 
ing-shaft and engages during a portion of its 
revolution a pin or lugi, carried by the rodj. 
To restore the movement of the rod and com 
pression-piston, I employ a coiled spring l, 
preferably interposed between the enlarge 
ment.j and one of the supporting-brackets, 
as shown. Instead, however, of employing 
the spring the cam may obviously be of the 
double-acting type. 
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Referring to Fig. 4, it will be noted that I 
have illustrated four possible relative posi 
tions for the two pistons. The first view 
shows the positions at half-expansion, the 
second at the position of explosion, the third 
at the end of the exhaust, and the fourth at 
the end of the expansion. In Fig. 1 the 
relative positions of the two pistons is in 
dicated when the working piston is at half 
rising stroke. A slight movement further 
releases the compression-piston, which, ris 
ing Suddenly, causes its valve to open and 
the mixed gas and air to enter between the 
two pistons. The compression piston is 
now stationary, but the Working piston 
moves upward until it assumes the posi 
tion coincident with the second view of Fig. 
4. The gas and air are now at their greatest 
pressure, and by an automatically-controlled 
means (not here shown) the electric circuit is 
completed and the explosion takes place. 
At the end of the downward stroke of the 
working piston the cam operates to move 
downward the compression - piston and to 
open the previously-closed exhaust, and the 
next quarter-turn brings the parts into the 
position previously described, and shown in 
Fig. 1, and the operation is repeated, an im 
petus being given at every downstroke. 

Referring now to Fig. 2, in which I have 
shown my invention as embodied in a double 
acting engine, în denotes the working piston, 
which is in the form of a cylinder closed at 
both ends and transversely apertured to re 
ceive a trunnion-rod n', which passes through 
and extends beyond vertical slots in in the 
cylinder. Air and gas inlets are provided at 
O O, and p 2) are the exhausts. Two com 
pression-pistons (, q are provided, one at each 
end of the Working piston, and are con 
Structed and operate similarly to the com 
pression-piston previously described with 
reference to Fig. 1. For operating the lower 
compression-piston I employ a cam, (not 
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shown,) and preferably arrange said eam on 
the fly-wheels. The other compression-pis 
ton is operated by the same cam in a manner 
similar to the lower compression-piston. The 
connecting-rod t is interposed between a 
crank on the driving-shaft and the trunnion 
rod, its position being indicated by dotted 
lines in the figure now referred to. For con 
venience in assembling the machine the cyl 
inder is formed in two parts flanged and 
bolted together. 

I claim as my invention 
1. An explosive gas-engine comprising a 

cylinder provided with an inlet for the gas 
and air, an exhaust, and spark-producing 
means, a Working piston, a compression-pis 
ton having valve-controlled openings, and 
means for Operating Said compression-pistOn 
and controlling the exhaust comprising a rod 
having connections at its upper end with said 
piston and having a valve connection with 
the exhaust and controlled by cam connection 
with the driving-shaft. 

2. An explosive gas-engine comprising a 
cylinder provided with an air and gas inlet, 
an exhaust and a Spark-producing device, a 
working piston having crank connection with 
the driving-shaft, a compression-piston hav 
ing a plurality of apertures normally closed 
by a spring-controlled disk-valve, and hav 
ing a rod extending without the cylinder, and 
a rod for operating the compression-piston 
and controlling the exhaust having connec 
tion at its upper end with the piston-rod and 
having a slotted portion moving across the 
exhaust-passage, said rod being normally 
raised, and a cam on the driving-shaft for 
intermittently depressing said rod. 
In testimony whereof I affix my signature 

in presence of two witnesses. 
MAX WAKEMAN WEIR. 

Witnesses: 
ANSON BURLINGAME COLE, 
W. E. CORTELYOU. 
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