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[CE.

DANIEL M. TUTTLE, OF ONEIDA, NEW YORK.

CAS-ENGINE.

- SPECIFICATION forming part of Letters Patent No. 604;241 , dated May 17, 1898.
Application filed December 17, 1896, Serial No. 615,965, (No model)

To all whom it may concern:

Be it known that I, DANIEL M. T'UTTLE, of
Oneida, in the county of Madison, in the State
of New York, have invented new and useful
Improvements in Gas-Engines, of which the
following, taken in connection with the ac-
companying drawings, is a full, clear, and
exact description.

My invention relates to certain new and use-
fulimprovementsin gas-engineshaving recip-
rocating pistons and electric igniting means:
and the object is to provide a simple and
powerful engine that can be easily regulated
or governed. Gases of different kinds may
be employed, as those derived from naphtha,
gasolene, or other volatile hydrocarbons, or
natural gas. The gas is mixed with atmos-
pheric air in suitable proportions, as usual,
$0 that when ignited it will produce the de-

sired explosive force economically.

To this end my invention consists in the
combination, with the casing, a plurality of

- cylinders, pistons, and a driving-shaft hav-
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ing cranks connected to the pistons, of rotary
supply and exhaust conduits journaled in
sald casing and communicating periodiec-
ally and alternately with the cylinders, gear-
ing between the driving-shaft and the said

rotary conduits, electric igniting means for

each cylinder, and a revolving commutator
for controlling the passage of the current

through the cylinders; and my invention con-

sists in certain other combinations of parts
herinafter described,and specifically set forth
in the claims. | |

In the drawings hereto annexed and form-
ing a part of this specification, Figure 1 is a
side elevation of one form of my invention,
with a portion broken away to show the
cranks. Iig. 2 is an end view. Fig. 3 is a
longitudinal vertical sectional view taken ap-
proximately on line @ = of Fig. 4. Fig. 4 is
a vertical transverse sectional view on line

yyof Kig. 1. Fig. 5 is a top plan view. Fig.

6 1s a diagrammatic view of the electric ig-
niting means, including the circuits; and
Figs. 7 to 10, inclusive, show the relative po-
sitions of the eranks and rotary valves or the
supply and exhaust tubes at each quarter-
revolution of the crank-shaft.

Referring specifically to the drawings, A is
the casing, having a pair of vertical cylinders

¢ylinder.

B and B’ therein side by side and preferably
integral therewith, a horizontal driving-shaft
C passing longitudinally through the loweér
part of the casing and journaled therein, and
cranks c¢ ¢ in the shaft below the eylinders,
connected by pitmen ¢’ ¢’ with pistons 0 b in

the cylinders.

- The end bearings d d for the crank-shaft
are screwed to the ends of the casing A and
are removable for the purpose of removing
the shaft. The central bearing d’ may be
also removable. |

C' is the balance-wheel on one end of the
shaft, the opposite end of which may be suit-
ably connected to the machinery or device to
be driven. |

In an engine having two cylinders, as that
1llustrated in the drawings, the eranksccare
on one and the same side of the shaft; but
when a greater number of cylinders are in
the engine the cranks may be on different
sides of the shaft. The pitmen are connect-
ed to the pistons by a ball-and-socket joint.

Passing longitudinally through the casing
parallel with the driving-shaft and above the
upper ends of the cylinders B and B’ are a
pair of tapering tubes D and D', having their
axes in the same horizontal plane.. These
tubes constitute not only the supply and dis-
charge conduits, but rotary valves which
open and close at the proper times the pair of
apertures or slots e ¢ in the upper end of each
To accomplish this,each rotatable
tube is provided with a pair of slots ¢’ ¢’ in
diametrically opposite sides thereof, but at
points along its length, which when the tube
1s rotated will open and close alternately the
slots e ¢ in the ends of the cylinders. The
small end of the tube D is connected with a
gas-supply pipe E and the small end of the
tube D’ is the exhaust. The larger ends of
the said tubes are closed and provided with
gear-wheels f and f',in mesh with each other,
so that the tubes will revolve in opposite di-
rections. A beveled gear-wheel £ is also
mounted on the large end of the tube D and
18 connected by means of a nearly perpen-
dicular shaft ¥, turning in brackets F' on
the end of the case, and suitable gearing with

a gear-wheel ¢ on thedriving-shaft. By this

means motion is imparted from the driving-
| shaft to the rotatable tubes. The gearing
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above referred to causes the tubes D and D' |

to make one complete revolution while the
driving-shaft makes two revolutions.

The tubes D and D' may be straight and
not tapered. They are, however, preferably
tapered more or less and provided with
springs 12 i+ between their large ends and the
flanges on the gudgeons or plugs A’ W' in said
ends and upon which the gear-wheels 7 and

to /' are fixed, so that the tubes will be forced
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slightly endwise to fit closely in their bear-
ings and prevent the escape of the gas from
the cylinders.

The plugs /" have pins 2 extending through
them, as shown in Iig. 3, their ends project-
Ing and entering a pair of small slots ¢ ¢/ in
diametrically opposite sides of the tubes, and
thus, while the plugs 1" It/ serve to turn the
tubes, they allow the springs to move the
tubes relatively to the plugs asthe tubesand
bearings become worn, and thus keep the
tubes closely fitted in their bearings.

Near the upper end of each eylinder,above
the highest point reached by the piston and
passingthrough oppositesides of the case, are
a pailr of pins 7 7, suitably secured in place
and insulated from the case. Said pins have
thelr points in proximity to each other,while
thelr opposite ends are provided with bind-
ing-posts 7' 7', to which are connected the ter-
minals of secondary cireunits & %, leading from
a palr of induction-coils G G'. (Shown in
Fig. 6 of the drawings.) The primary circuit
II' of said coils is in ecircuit with a battery
Il and arevolving commutator I on the small
end of the tube D"
rotatable part [, fixed on the tube D' and
turning with it,and a stationary or adjustable
part!’, whichis provided with a pair of spring-
contacts n n on its face, which engage a pro-
jection or rubber m on the rotatable part [,
causing the contacts to be closed alternately
when the rotatable part is operated. The
spring-contacts are in branches p p of the
primary c¢ircuit leading to the coils G G’ and
are normally in an open position, as shown
in Fig. 5.

1t will be apparent from the above that
when the engine is in operation the part { of
the commutator will by means of its rubber
m close each secondary circuit once during
a single revolution of the tubes D and D',
or during two revolutions of the driving or
crank shaft, thus firing or igniting the gas
once in each cylinder. The firingis effected
or the electric spark passed through a cylin-
der at the commencement of the operation of
the engine, when the crank-shaft and tubes
D and D' stand in relation to each other as
1lustrated in Kig. 7.  As the speed of the en-
gine 1ncreases 1t 1s necessary to fire the gas
some time before the crank reaches its high-
est position in order to derive the greatest
power from the explosion. This is effected

65 by turning thepart/ of the commutatormore

or less on its axis by means of the stem ¢, |

This commutator has a

| revolutions of the crank-shaft.

passing through the slotted plate 7, secured
permanently to the case. Themore thestem
or handle ¢ is pushed over to the rear side of
the engine the more quickly the eylinders will
be fired.

Assuming that the cranks are in the posi-
tion shown in Iig. 7 when the firing of the
oas in eylinder I3 takes place, the apertures
or slots ¢’ ¢" in the tubes D and D' are in the
position shown in the same figure. L'he
cranksccand the tubes or rotary valves mov-
ingin the direction of the unfeathered arrows,
the tubes stand as shown in Fig. 3 when the
crank-shaft has made a quarter of a revolu-
tion. When ahalf-revolution of the shafl1s
made,theystand asin Fig. 9, and three-fourths
as in I'ig. 10. When a complete revolution
of the crank-shaft is made, the slots ¢ ¢
shown by broken lines in the tubes stand
the position the slots ¢’ ¢’ shown in full lines
in Fig. 7 stand; bub these slols are opposiie
the other cylinder or eylinder i3,  In this po-
sition the latter cylinder 1s fired. Continu-
ing the revolution of the crank-shait as be-
fore explained with reference to the eylinder
BB, the Figs. 8, 9, and 10 illustrate the posi-
tions of the rotary valves D and D’ at each
quarvter-revolution. It is therefore appar-
ent from the above thal the cylinders are
fired alternately and when thecranks extend
upward at the center or approximately near
the center, and also that two complete revo-
lutions are necessary for the charging, com-
pressing, firing, and discharging or exhaust-
ing of & eylinder, although at each revolu-
tion of the cranks oneof thecylindersis fired.
While the eranks ¢ ¢ are making the first
semirevolution, or from the position shown
in Fig. 7 to that shown in Fig. 9, the slot ¢
in tube D is open and the gas 1s drawn into
cylinder I3, During the next semirevolution
the piston b is pushed upward and the gas
is compressed. Then the electric circuit 1s
closed by the commutator I, which passes a
spark between the points of the pins 7 7 in
cylinder I3 and fires the gas, thus forcing the
cranks downward again. Upon reaching the
lowest point, or after another semirevolution,
the slot ' of tube D' begins to open the out-
let ¢ of the eylinder, thus allowing 1t 1o ex-
haust or discharge, which occupies the time
of the fourth semirevolution, or two complete
The same
action being repeated again and again, the
driving-shaflt C 1s rotated continuously and
uniformly. 1f desired, the inlet-slots e of the
cylinders may be made narrower than the
outlet-slots, so that the former may not re-
main open so long. The lower part of the cas-
g containing the cranks being completely
closed, the air therein is compressed when
the pistons descend, and by its expansion
helps the pistons to ascend after the cranks
pass the center, thus tending to promote in-
creased uniformity of motion of the driving-
shaft. In an engine having a greater num-
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ber of cylinders and cranks, the cranks be-
ing in different sides of the shaft, the bal-
ance-wheel C' may be dispensed with.

K isanoil-cup whichis connected with suit-
able conduits for keeping the parts oiled, and
Liand L' are pipes for circulating water around
the cylinders to keep sald. Gy]inders and cas-
ing cool, as 1s usual in gas-engines.

The crank J on the end of the dri wnn-qha‘ft
C may be used to start the engine. The na-
ture of its connection with the hub of the
balance-wheel allows it to remain at rest
alter the engine is set in motion, as is well
known. |

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent, 18—

1. Inagas-engine,thecombination with the
casing, a plurality of eylinders having inlets
and outlets, pistons, and a driving-shaft hav-
ing cranks connected to the pistons, of rotary
supply and exhaust tubes journaled in said
casing and provided with apertures for open-
ng the said inlets and cutlets, said apertures
bemn located at different pomts on the pe-
11phery and different points along the length
of each tube, gearing between ‘the* dl‘iving‘_-
shaft and the rotary tubes to rotate the tubes
continuously, electric igniting means for each
cylinder, and a commutator to control the
passage of the electric currents through the
cylinders, as set forth.

2. Inagas-engine, the combination with the
casing, a plurality Of vertical cylinders hav-
ing inlets and outlets in their upper ends,
p1<:t0ns, and a horizontal driving-shaft Dass-
ing through the casing below the cylinders
and hawn? cranks eomleeted by pitmen with
the pistous, of a pair of rotary tubes jour-
naled 1n said casing above the c¢ylinders and

parallel with the driving-shaft, said tubes

having apertures in opposite sides to open
the inlets and outlets in the cylinders, gear-
ing between the driving-shaft and the said

1‘013&1‘3? tubes to rotate the tubes continuously,

- electric igniting means for each eylinder, and
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a 18V01V1110 commut&tor to control the pas-
sage of the electric currents through the cyl-
1nders as set forth.

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

casing, a pair of ¢ylinders in the casing side

by side, said cylinders having each an inlet
and an outlet, pistons, and a driving-shaft
having a pair of cranks on one and thesame
side of the shaft, pitmen connecting the

cranks with the plStOIlS of a pair of rot&ry
tubes having apertures in opposite sides to
open and elose the inlets and outlets in the
cylinders, gearing between the driving-shaft
and the tube,&, to 1‘0t&te the tubes contmuously,
and suitableigniting meansforeach cylinder,
as set forth.

4. Inagas-engine, the combination with the
casing, a pair of eylmders in the casing side
by side, said cylinders having each an 1nlet
and an outlet pistons in the c_ylmders, and a
driving-shaft h&ving a pair of ecranks on one

and the same side of the shaft, pitmen con-

necting the e¢ranks with the pistons, of a pair
of rotary tubes passing through the casing
and having apertures therein to open and

-close the inlets and outlets in the ¢ylinders

alternately, gearing between the driving-

shaft and the tubes fto rotate the tubes -con-

tinuously, a commutator operated by the en-
gine to control elecirie currents through e¢ir-
cuits, and electric igniting means within each
cylinder connected with the circuits, as seb
forth. = |

5. Inagas-engine, the combination with the
casing, a pair of cylinders in the casing side
by side, said cylinders having each an inlet
and an outlet, pistons in the ¢ylinders, and a
driving-shaft having a pair of crankson one
and the same side of the shaft, pitmen con-
necting the ecranks with the pistons, of a pair
of rotary tubes passing through the casing and
having aperturestherein toopen and close the
inlets and outlets in the cylinders alternately,
gearing between the driving-shaft and the
tubes to rotate the tubes continunously, a com-
mutator operated by the engine to control
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electric currents through 01110111Ls electric1g-

niting means within e:;Leh eyhnder connected

‘with the circuits, and an adjustable part in

sald commutator to vary the time of closing
the circuits, as set forth.

6. Inagas-engine, thecombination with the
casing, a plurality of cylinders having inlets
and outlets, pistons, and a driving-shaft hav-
ing cranks connected to the pistons, of ta-
pered rotary supply and exhaust tubes jour-
naled in said casing and provided with aper-
tures for opening the said inlets and outlets,
cearing between the driving-shaft and the ro-
tar'y tubes to rotate the-tubes continuously,

| electricigniting means for each cylinder, and

a eommuta,tor £0 control the passage of the
electric currents through the cylinders, as set
forth.

7. Inagas-engine, the combination with the
casing, a plurality of cylinders having inlets
and outlets, pistons, and a driving-shaft hav-
Ing cranks connected to the pistons, of rotary
supply and exhaust tubes journaled in said
casing and provided with apertures for open-
ing the said inlets and outlets; said tubes be-
ing tapered and provided with means to force
them endwise, gearing between the driving-
shatft and the rotary tubes to rotate.-the tubes
continuously, electricigniting means for each
cylinder, and a commutator to control the
passage of the electric currents throu oh the
cylinders, as set forth.

8. Inagas-engine, the combination with the
casing, a plurality of eylinders having inlets
and outlets, pistons, and a driving-shaft hav-

1ng cranks connected to the pistons, of rotary
| supply and exhaust tubes journaled in said
casing and provided with apertures for open-
ing the sald inlets and outlets, said tubes be-
ing tapered, loose plugs in the ends of the
shafts to turn the latter, a spring to force the
tubes endwise, gearing between the driving-
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shaft and the rotary tubes to rotate the tubes
continuously, electric igniting means for each
cylinder, and a commutator to control the
passage of the electrie currents through the
cylinders, as set forth.

0. In a gas-engine, a pair of eylinders, pis-
tons, and a crank-shaft connected with the
pistons, rotary valves for the cylinders op-
erated continuously by the crank-shaft,a com-
mutator operated by theengine, having a ro-

tatable part carrying a rubber and an nd 1sh-
able part carrying spring-contacts in the path
of the rubber, a primary electrie circuit hav-

mg branches containing the spring-contacts
and the primaries of induction-coils, and sec-
ondary circuits leading from the coils to ig-
niting means in the said
forth.

10. In a gas-engine, a pairof cylinders, pis-

cylinders, as sot

tons, and a crank-shalt connected with the 20

pistons, rotary valves for the ecylinders op-
erated continuously by the crank-shaft,a coni-
mutator having a rotatable part carried by
one ol the rotary valves, another part of the
commutator bearing electric spring-contacts
to be operated by the said rotatable part, a pri-
mary clectric cirenit having branches con-

taining the spring-contacts and the primaries
of induction - coils, and secondary circuits

leading from the coils to igniting means in
the said cylinders, as set forth.

In testimony whereof I have hereunto
signed my name.

DANIEL M. TUTTLE. [r.
Witnesses:
MARK W, DEWERY,
I, M. STAMTANS.
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