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FREDERICK C. GRISWOLD, OF PORT JEFFERSON, NEW YORK, ASSIGNOR OF
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SPECIFICATION forming part of Letters Patent No. 584,130, dated June 8, 1897,
Application filed November 25, 1896, Serlal No. 813,367, (No model.)

To all whom it may concern: with a port z and the valve J with a port 7,
Be it known that I, FREDERICK C. GRIS- | opening on opposite sides of the valve-shaft,
WOLD, of Port Jefferson, in the eounty of Suf- | sothat when the port<registers with the open- 55
folk and State of New York, haveinvented a | ing K the valve J closes the exhaust-opening -
5 new Improvement in Gas-Engines; and I do | I, and when the valve I closes the opening K
hereby declare the following, when taken in | the port j registers with the exhaust-port F.
connection with the accompanying drawings | Secured to the shaft K is an exploder-plate
and the letters of reference marked thereon, | M, which projects into the gas-chamber G, 6o
to be a full, clear, and exact description of | and depending into the gas-chamber G, into

10 the same, and which said drawings constitute | the path of the exploder-plate, are firing-pins
part of this specification, and represent, in— | O, supported by a firing - pin cap P, which

Figure 1, an end view of an engine con- | closes the gas-chamber G, and from these
structed in accordance with 1ny invention; | pinswires extend to an electric battery. (Not 63
Fig. 2, a sectional view of one of the eylin- | shown.) Within the cylinder is a piston Q,

15 ders enlarged; Fig. 3, a side view of the cen- | connected by a connecting-rod R with the
tral portion of the crank-shaft, showing its | crank 8 of the crank-shaft C. The valve-
crank and connecting-rods mounted thereon; | cranks L are connected by valve-crank-con-
Fig. 4, a diagram illustrating the operation | necting rods or links T. " 7o
of the engine. To operate the valve-cranks, I coupletoone

20 This invention relates to an improvement | of the valve-cranlks, and preferably the lower
in gas-engines, the object being to increase | one L', a gear-wheel V, which meshes with a
the power of such engines and to so distrib- | gear-wheel U on the crank-shaft C, the di-
ute the power as to act upon the crank-shaft | ameter of the wheel U being one-half that of 75
at different points in its revolution, so that | the wheel V, so that the crank-shaft may

25 practically a continuous power is exerted | maketworevolutionswhilecausing the valve-
thereon; and it consists in arranging a plu- | cranks to make one revolution.
rality of eylinders and connecting- pistons The operation within each eylinder is as
therefrom to the crank-shaft and so timing | follows: When the piston Q is ready to de- 8o
the explosion of gasin the eylinderas to exert | secend, the port I registers with the inlet E,

30 their power at different points in the revolu- | so as to allow gas to enter the chamber G.
tion of the crank-shaft and once in each cyl- | As the piston completes its downward move-
inder during two revolutions of the crank- | ment the valve I closes the port E, and upon
shaft, and in certain details of construction, | the return stroke of the piston the gas within 83
as will be hereinafter deseribed, and particu- | the chamber is compressed. Just as the pis-

35 larly recited in the claims. ton reaches its up position the exploder-plate

Preferably and as herein shown I employ | N comes in contaet with the firing-pins O,
a pentagonal casing A, suitably supported | completing the electric cireuif, creating a
upoun a base E, through which casing a crank- | spark which ignites the gas within the cham- go
shaft C extends, and in each side of and open- | ber and forces the piston Qdownward. When

40 ingintothe casing is a cylinder D. Eachcyl- | it reaches its down position for the seecond
inder, as shown in Fig. 2, is formed with an | time, the valve-shaft in constantly revolving
inlet-port B, an exhaust-port F, gas-chamber | is turned, so that the port j of the valve J
&, and cooling-water spaces H, all substan- | registers with the exhaust-opening F, and g5
tially in the usual manner. Entered intota- | upon the return of the piston the products

45 pered openings in one side of the eylinder is | of combustion are forced outward through the
a hollow tapered valve I, and into a corre- | opening I, and just as it reaches this last po-
sponding opening in the opposite side is a | sition the opening I is closed and the open-
hollow tapered valve J, said valves being | ing E opened. It will thus be seen that the 1oo
keyed to a valve-shaft I, which has a valve- | piston operates once by the explosion of gas

50 crank I at one end and recelves nuts N at the | and once under the action of the crank-shaft.
opposite end, by which the valvesare crowded | The five eylinders are so connected and timed
into their seats. The said valve T is formed | to operate alternately, as illustrated in the
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diagrammatic view Fig. 4. Thus the explo-
sion in eylinder No. 1 turns the crank-shaft
from a to b, and when just ‘beyond the center
the gas in eylinder No. 3 is exploded, which
forces the crank-shaft to ¢, or just beyond

the explosion therein forces the crank-shaft
to d, just beyond the line from cylinder No. 2.
An explosion in ¢ylinder No. 2 forces the
crank-shaft from d to e, when the explosion
in eylinder No. 4 returns the crank-gshaft from
etoa. Thusthe five explosions have caused
the crank-shaft to make two revolutions, and
hence the piston inh each cylinder has made
two complete movements, as before described,
one under direct action from the explosion of
the gas and the other under the action-of ex-
plosion in the other cylinder.
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the crank-shaft, and bv thus alternating the
operations in the cylinders sufficient tite is

gained to properly fill with and compress gas
in edch eylinder before explosion, and ¢auses

a constant pressure upon the crank-shaft.
While I prefer to'explode thegas in thé cham-
ber by means of the e‘cploder platé-and elec-
tric fire-points, it may be exploded in the

manner usually employed in-gas-engines.: In
order that the connecting- 1ods may extend
into direct connection with thecrank S-of the

crank-shaft, it will be necessary to arrange

the cylind’ers in different planes.
If desired, the casing may be filled or nearly
filled with oil or other lubricating matérial

so that the piston will' work freely, the: 01i3

displaced by the downward moveiment of one

piston replacing the space left by the upward:

movement of the other piston.

Tam aware tliat-engineshaving a plurality
of cylinders, with pistons-arran wed to operate
at different points during the re’volubi‘on' of
the crank-shaft, have been used, and there-
fore do not'wisl to be understood as claiming
such as' my invention; but, ‘

Having thus fully deseribed'my invention,

what I claim, and desire to secure by Letters:

Patent, is—

1.. In a gas‘engine the combination with:a
casing and a crank-shaft mounted theréin of
an odd number of cyhnders arranged- con-
centricto sdid shaft, pistonsin said cylmders
connected to the crank- shaft by connecting-
rods each cylinder formed with a ga‘s—cham-

ber and inlet and outlet openings, valves
adapted to open and close said openings and

connected'bya shaft having a crank extend-
ing beyond one side of the cylinder, said
valve-cranks eonnected together by links'so

alternate cylinders and connections between
the crank-shaft’ and valve-cranks, whereby
the valve-cranks make one-half as many
revolutions-as the crank-shaft, substantially
as described.

; necting said pistonswiththe said cr ank shaft,
the central line from cylinder No. 5, when | e

Theé power is

"o gas-chamber and inlet and outlet openings,

2. In a gas-engine the combination with a
frame supporting a crank-shaft of five cylin-

ders arranged concentric to said shaft and a

piston in each cylinder, connecting-rods con-

70
each cyhnder formed with a gas-chamber and

‘inlet and outlet openings, valves adapted to

open and close said openings and connected

: by a shaft having a crank extending beyond

one side of the eylinder, said valve-cranks 75

' connected together by links so as to be uni-
: formly turned, the valves on said shafts be-
-ing so timed that explosions occur in alter-
‘nate cylinders and connections between the

crank -shaft and one of the valve-cranks 8o

~whereby the valve-cranks mdke one-half as

many revolutions as the crank-shaft, sub-

‘stantially ds described.

3. In a gas-engine, the combination with a

pentagonal closed casing supporting a crank- 8

-shaft of five cyhndels arranged concentric
tosaid shaft and pistons in each eylinder, and

a connecting-rod connecting said pistons with
said:crank- shaft each cyhnder formed with
90
valves adapted to open and close said open-
ings'and connected by a shaft having a erank
e*ctendmcr beyond one side of the eyhnde1
said leve cranks contnected by links so as
to be uniformly turnéd, the valves on said
shafts being so timed that explosion’ oceurs’
in altelna*te cylinders, and 4 gear-wheel on
said crank-shaft meshing with a gear-wheel
on one of the valve- shafts the wheel on the
crank-shaft- being of one- “half the diameter 1oo

95

‘of the wheel- on the valve -shaft; substan-
‘tially as déseribed.

4. In'a gas-engine the combination with a

‘casing and a’crank-shaft mounted therein of
a plurahty of cyhnde1s arranged concentric 105
‘to- said shaft, pistons in said cyhndels con-

nected with' the cranlk-shaft by connecting-
rods; each’ ¢ylinder formed with a gas cham~

“ber and inlet and outlet’ opening valves’
-adapted to-openand close said openings, and 110

connected by a shaft having a ¢rank extend-
ingbeyond onesideof the cyhnde1 saidvalve-
cranks- connected altogether by linksso as to

be uniformly turned, the valveson sdaid shafts

being so arranged'that explosion occurs in 115
alternate cylinders, electrically - connected
firing-pins’ within' said gas-chamber and ex-
plosion-plates: carried by said valve-shafts

-and adapted to"be brought into contact with

siaid firing-pins and connectlons between the 120
crank-shaft and links, wheréby the valve-
cranks'make half as'many revolutions-as the

| crank-shaft, substantially as deseribed.
as to be uniformly turned, the valveson said-|.
shaft being so timed that explosion occursin:

In testlmony whereof I have signed this

‘specification inthe presence of two Subserib- 12 5

ing witnesses.
FREDERICK C: GRISWOLD
Witnesses:
FrED. C. EARLE,
Liziian D, KELSEY.



