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To all whom it may concern:

Beitknown thatwe, CHARLES W. AGERELL
and AporLrH A.
United States, residing at Duluth, in the
county of St. Louis and State of Minnesota,
have invented certain new and useful Im-
provementsin Gas-Engines; and wedo hereby

declare the following to be a full, elear, and

exact description of the invention, which will
enable others skilled in the art to which it ap-
pertains to make and use the same.

Our invention relates to various new and
useful improvements in gas-engines.

1Thefeaturesof noveltyin ourimproved gas-
engine relate to the valve mechanism for the
same, to the igniting mechanism, and to the
general construction and arrangement of the
parts

Our invention is simple in construection and
efficient in action.

In order that the construction of our im-
proved gas-engine may be understood, atten-
tion is dueoted to the accompanying draw-
1ngs, forming a part of this specification, and
11 Whmh—-

Figure 1 1is an elevation of the engine, the
valve-chest being shown in section on the line
m n of ¥ig. 2; Fig. 2, a sectional view show-
ing the operating-rod for the igniting mech-
anism in dotted lines; Fig. 3, a sectional view
taken on the line a O of Fig. 1; Fig. 4, a sec-
tional view taken on the line ¢ d of Fig. 2,
illustrating the igniting mechanism: I‘W D, .:1
detached view 1llustratmﬂ the wmtmn meeh—
anism at the instant befc}le 10111t1011 Flﬂ 6,
an enlarged sectional view of the swinﬂ*inn*
contact compnsm part of the 1ﬂn1t111ﬂ de-
vice; Iig. front and plan views of the
Tal‘re and Flﬂ 3 a detached view illustrating
the manner of ad justing the cam for OPemt-
ing the igniting 111@01131113111

In all of the abov views the several figures
and letters represent like parts.

1 is the main frame of the machine made of
any sultable construction, preferably of cast-
1ron, and 2 is a ¢ylinder bolted to the top of
the same.

318 the main shaft provided with a crank 4
andmountedin bearings55. A fly-wheel (not

shown) is keyed to the shaft 3.
6 1s a gear-wheel keyed to one end of the
shaft 3 and engaging with a gear-wheel 7 of

- twice the size of the gear-wheel 6.

WILLIAMS, citizens of the

The gear-
wheel 7 1s carried on a pin 8, (see Flﬂ S,)
which has a contracted portmn 9 secured 10
the frame 1 by a nut 10. The gear-wheel 7
which, since it is provided with & cam-groove
therein, to be presently described, will be here-
inafter known as the ‘‘cam-wheel,” is pro-
vided with a neck 11, on which is mounted a
small cam 12, to be presently desecribed.

131saremovable bracket bolted tothe frame
1 by means of bolts 14 and carrying a slide-
head 15 at its outer end. The bracket 13 is
provided with a strengthening-rib 16 at each
side.

17 is a slide-rod reciprocating in thé head
15, being held in position by a face-plate 18,
secured to the head 15 by screws 19. The
face-plate 18is provided with aslot 20 therein,
through which extends a pin 21, which is se-
cured to the slide-rod 17. A valve-rod 2
mounted onthe pin 21 and operatesthe valve.

The valve-chest 23 is of the general shape

shown, being removably secured to the upper

outer side of the cylinder 2 and divided dia-
metrically by an integral plate 24. A pipe 25
leads into the valve-chest 23 on oneside of the
plate 24 and supplies gas and air to the en-
gine, and a somewhat larger pipe 26 extends
out from the valve-chest at the other side of
sald plate to carry off the produets oL combus-
tion.

27 18 an 1nlet-port conneciing one side of
the valve-chest with the eyhnder and 28 is
an-exhaust-port connecting the other side of
said valve-chest with the eylinder.

29 represents a swinging valve, the con-
struction of which is illustrated more clearly
in Kig. 7. 'T'his valve consists essentially of
a swinging plate of slightly more than a half-
circele in circumference, so as to entirely cover
both ports 27 and 28 at eertain times, as shown
1n dotted lines, Fig. 7. Said valve is mounted
on a stem 30 and 1s operated by the same, and
said stem is mounted in a bearing 31, formed
in the plate 24. At the outer end of the stem
30 1s a short lever 32, which connects with the
upper end of the valve-rod 22.

The lower end of the slide-rod 17 is pro-
vided with a pin 33, on which is mounted a
roller 34, which w Orks 1 a cam-groove 395,
formed in the front face of the cam-wheel
The construction of this cam will be undel‘-
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-up stroke of the piston.
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stood from an inspection of Fig. 1, wherein

we show by lines o, p, ¢, and r the extent of
said eam, corresponding to each down and
From the point g to
the point p said cam extends concentric with
the periphery of the cam-wheel 7, so as not

to affect the movement of the valve 29, which:

will occupy the position shown in said figure,
keeping both ports 27 and 28 closed.  This

movement of the cam-wheel represents the

last upstroke of the piston prior to explosion,
whereby air and gas within the cylinder will

“be compressed. From the point p almost 1o |

the point o0 the cam extends in the same cir-
cularline, so that at the time of explosion and
for most of the downstroke the valve will still
continue to cover said ports; but as the cam-

groove approaches the point o it descends

sharply toward the center, so as to allow the

roller 34 to move downward, swinging the
valve and opening the port 28. The exhaust
is therefore opened at almost the instant the

crank 4 reachesits lowest position. IFrom the

point-o almost to the point » the cam-groove

oradually recedesfrom the center an d reaches

a point close to the periphery of the cam-
The cam-wheel therefore in moving
from the point o to the point » will cause the

wheel.

“roller 34 to be elevated to its extreme limit,
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which movement will gradually close the ex-

haust-port 28 and gradually open the inlet-
From the point 7 to the point g the
cam-groove, except for a short distance at the

port 27.

first part of its movement, where 1t 1s prac-

tically concentric with the cam-wheel, slowly

approaches the center thereof until it reaches

- a point on its face at which both ports will be
- closed.

This descent represents the down-
stroke of the crank 4, during most of which
time the inlet-port will be opened and the
mixture of air and gas will be drawn by suc-
tion into the cylinder.

We will further explain the action of the
cam-wheel 7 when the operation of the inven-
tion is described 1n detail. _

36 represents the piston working in the cyl-
inder 2 and preferably of the plunger type,
and 37 is the piston-rod, preferably mounted
in said piston with a knuckle-joint and con-
nected with the crank 4.

38 is a short standard carried at the top ot
the piston 36, and 39is a horizontal leaf-spring
screwed on the top of said standard. »Said
spring is preferably made of platinum, so as
not to be injured by the heat of the explod-
Ing gas. -

40 is a sleeve provided with a flange 41 on
its inside and screw-threaded at 42 on 1ts out-
side. This sleeve is mounted in the walls of
the cylinder, near the upper end thereot, and
is insulated from said cylinder by insulating
material 43. This insulation 45 may be con-

veniently made of asbestos, or of some other
substance which is not readily affected by
heat.

44 is a jam-nut engaging the threads 42 for
holding the sleeve 40 firmly in place.

Mount-

tally-reciprocating rod 5o.
in bearings 54 54, carried in a bracket 53,

ed in the sleeve 40 is a short shaft 45, having

| an enlarged head 46inside of the eylinder, said

head being slotted at 47.

18 is a contact-piece adjustably mounted

in the slot 47, and adapted to be secured at

70

any position therein by means of the adjust-

ing-screw 49.  The outer end of the contact
48 is inclined on the under side, as shown, and

is adapted to be engaged by the free end of

the leaf-spring 39
explained. .

50 is a short lever keyed to the outer end
of the shaft 45, and 51 is a connecting-rod for
operating said lever. The lower end of the
connecting-rod 51 is pivoted to a bell-crank
lever 52, mounted in the frame 1 of the ma-
chine. The other end of said bell-crank le-
ver is forked and is connected to a horizon-
This rod 55 works

at certain times, as will be

bolted to the frame 1. The inner end of the
reciprocatingrod 53isforked, (see Fig. 3,) and
mounted in said fork portion is a roller 56,

12.

ward and then be allowed to guickly return
to its original position. -
The rod 54 is provided with an adjustable

collar 57 thereon, and mounted on said rod,
between said collar and one of the bearings

54, is a spring 58 for keeping the roller 56 in
constant engagement with the cam 12. Said
cam 12, as before explained, is mounted on
the neck 11 of the cam-wheel 7, and in order
that its position may be adjusted so as to se-
cure the making of the spark between the
spring 39 and the contact 45 at the proper
time said cam is allowed to be secured at any
position on said neck by means of an adjust-
Ing set-screw 9.

Inorder that the contact4S may be adjusted
within the slot 57 as either it or the spring 59
becomes worn, we provide a large plug 60 in
the walls of the cylinder 2 in line with saild
contact, and through which with any suitable
instrument said contact may be reached and
adjusted. |

61 is a binding-post for connecting the main
frame of the machine with one pole of the
battery or other source of electric supply, and
62 is another binding-post connecting the
shaft 45 with the other pole of said Dbattery
or source. Since the shaft 45 is insulated
from the rest of the engine, it is obvious that
no current will flow between the binding-
posts until the spring 39is in contact with the
contact-piece 48.

The operation of our improvement is as fol-
lows: The engine is started by hand in the
usual way for the first few revolutions, the
crank 4 turning in the direction of the arrow

75

3o

Q0.
which bears upon the periphery of the cam-

This cam is illustrated clearly in dotted

linesinFig. 1, and is of a conventional shape,
being of a gradually-increasing diameter from
one point in its periphery to another pointap-
proximately coincident therewith and then
descending abruptly between the two points,
whereby the rod 54 will be slowly moved out-
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shown In Fig. 1 beneath it. Since the gear-
wheel 6 1s of half the diameter of the cam-
wheel 7, the engine will make two complete
strokes while said cam-wheel revolves once.
The first downstroke of the engine, as shown
in Fig. 1, is produced by the explosion and
moves the cam-wheel from the point p to the
point o, the ports being closed for the most
of this time, and then near the completion of
the downstroke the exhaust-port is quickly

opened. On the first upstroke the cam-wheel -

7 passes from the point o to the point » and
slowly closes the exhaust-port, the products
of combustion being forced out of the cylin-
dler by the upward movement of the piston,
and near the completion of the first upstroke
the exhaust-port 28 is closed and the inlet-
port 27 1s opened. The second downstroke
moves the cam-wheel from the point » to the
point ¢, the inlet-port being wide open at first

and then slowly elosing, and the piston mov-

ing downward will draw into the eylinder by
suction a mixture of air and gas. The second
upstroke of the piston moves the cam-wheel
7 from the point ¢ to the point p, during which
time both ports will be closed, and the air and
gas which was admitted into the eylinder dur-
ing the previous downstroke will be com-
pressed therein. This gas is then exploded
at the commencement of the third down-
stroke, and the operation is then continuous.
When the piston has reached the top of its
movement on the second upstroke, the cam 12
will have forced the rod 53 to its farthest
limit, elevating the connecting-rod 51 and le-
ver 50 and moving the contact 48 to 1ts most
oblique direction. At the moment the piston
o6 commences to descend the roller 56 will be
forced by the spring 58 from the highest point
on the cam 12 to the lowest point thereon, re-
versing the movements mentioned and draw-
ing the contact 48in a substantially horizontal
position. This contact will therefore be en-
gaged beneath the spring 39 and a circuit will
be established in the engine, and when the
spring 39 moves slowly farther downward it
will be disengaged from the contact 48, and
the spark will be formed between these ele-
ments which will ignite the air and gas. By
the time the spring 39 has returned again to
the top of the eylinder 2 the contact 48 will
have been moved to a position outside of the
path of said spring and there will be no con-
tact between the parts. It will therefore be
seen that we produce a spark in the engine,
one at the commencement of every second
downstroke, |

The elements which we have deseribed
above are those which constitute our inven-
tion, and it is to be understood that the en-
gine should be provided with the other ap-
pliances necessary for successful operation,

such as a governor for admitting the proper
mixture of gas and air and for controlling the
speed of the engine and means for properly
mixing the air and gas prior to or simultane-
ously with their entrance into the cylinder.

The cylinder, valve-chest and other neces-
sary parts are preferably provided with wa-

ter-jackets, as we have illustrated, although

this 1s not strictly necessary.

By employing a valve 29 of the character
(lescribed seated on the inside of the valve-
chest we are enabled to effectively prevent
leakage of gas and air through the same at
the moment of explosion, since the valve tends
to seat itself at that time very firmly by the
pressure of the exploding gas.

Inoperation it will benoticed thatthe move-
ments of the valve take place when there is
least pressure in the cylinder, so that the
valve 18 very durable.

Having now described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, is as follows:

1. In a gas-engine, the combination of the
engine-shalt, a gear-wheel mounted thereon,
a cam-wheel in engagement with said gear-
wheel, a slide-head carried in a supporting-
frame secured to the engine-frame, a remov-
able face-plate 18 on said slide-head, a slot 20
1n said face-plate, a slide-rod mounted in said
slide-head and engaging atits lower end with
sald cam-wheel, a pin 33 on said slide-rod ex-
tending through the slot 20, a valve-chest and
valve, and a connecting-rod connecting the
valve with the pin 33, substantially as set
forth.

2. Thecombination with the piston of a gas-
engine and a spring carried thereon, of a
swinging contact, adapted to be moved. to a
position to be engaged by said spring, and,
after the spark is produced, to be moved out
of that position, substantially as set forth.

5. Lhecombination with the piston of a gas-

engine and a spring carried thereon, of a
swinging contact, adapted to be moved to a
position to be engaged by said spring, and,
after the spark is produced, to be moved out
of that position, a cam operated by the en-
gine and connections between said cam and
said swinging contact, substantially as set
torth.

4. Thecombination with the piston of a gas-
engine and a spring carried thereon, of a
swinging contact, adapted to be moved to a
position to be engaged by said spring, and,
after the spark is produced, to be moved out
of that position, an adjustable cam operated
by the engine and connections between said
camm and said swinging contact, substantially
as set forth.

5. Thecombination with the piston of a gas-
engine and a spring carried thereon, of a shaft
45 mounted in the cylinder of the engine and
insulated therefrom, a contact 48 carried by
sald shaft and adapted to be moved to a posi-
tion to be engaged by said spring, and, after
the spark is produced to be moved out of that
position, and means for operating said shaft,
substantially as set forth.

6. The combination with the piston of a gas-
engine and a spring carried thereon, of a shaft

45 mounted in the eylinder of the engine and
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insulated therefrom, an adjustable contact 43
carried bysaid shaft and adapted to be moved
to a position tobe engaged by said spring, and,
after the spark is produced, to be moved out
of that position, and means for operating said
shaft, substantially as set forth.

7. The combination with the piston ofa gas-
engine and aspring carried thereon, of asleeve
10 secured in the cylinder of the engine and
insulated therefrom, a shaft 45 mounted in

said sleeve, a contact 48 carried by said shaft.

and adapted to be moved to a position to be
engaged by said spring, and, after the spark
is produced, to be moved out of that position,
and means for operating said shaft, substan-
tially as set forth. |

S. The combination with the piston of a gas-
engine and a spring carried thereon, of a shatt
45 mounted in the cylinder of the engine and
insulated therefrom, a contact 48 carried by
said shaft and adapted to be moved to a posi-
tion to be engaged by said spring, and, atter

- the spark is produced, to be moved out of that

Fr %

position, a cam operated by the engine, a re-
ciprocating rod 53 one end of which 1s In en-
gagement with said cam, and connections be-

555,355

tween said reciprocating rod, and the shaft 45,
substantially as set forth. |

9. The combination with the piston of a gas-
engine and a spring carried thereon, of a shait
45 mounted in the cylinder of the engine and
insulated therefrom, a contact 48 carried by
said shaft and adapted to be moved to a posi-
tion to be engaged by said spring, and, after
the spark is produced, to be moved out of that
position, a lever 50 on the shatt 45, a cam op-
erated by the engine, a reciprocating rod 53
one end of which is in engagement with said

cam, a spring 58 on said rod, a bell-crank le-

ver 52 mounted on the engine-frame, one end
being connected to said reciprocatingrod, and
a connecting-rod 51 connecting the other end
of said bell-crank lever with the lever 50, sub-
stantially as set forth.

In testimony whereof we affix our signa-
tures in presence of two witnesses. |

CIHARLES W. AGERELL.
ADOLPH A. WILLIAMS.

Witnesses:
F. D. CULVER,
Fraxx HAYES.
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