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To all whom it may concern.:

Be it known that I, MrcHAEL H DALIW a,
citizen of the United Statecs residing at Ch: arleq
City, inthe county of Flovd and btate of Iowa,

have invented a new and useful Speed-Regu- -

lator for LXDIOSIOH-DHOIHOS of which the tol-—
lowing is a specification.

This invention relates to certain 1mp1 ovVe-
ments in explosive-engines.

The principal oo]ect of the invention is to
1n. engines of that general

reduce vibration 1
class employed in automobile work or for the
propulsion of small vehicles where it becomes
1mpossible to provide a foundation sufficiently
solid to resist or take up the vibratory move-
ment incident to the explosion of the charge
and the outward thrust on the m&.ton |

A further ob]ect of the iInvention is to pro-
vide a gas-engine in which the horse-power
of the engine may be altered to any desired
extent by alteratlon in the size of the ‘explo-

sive-chamber, and a further object in this

connection 1s to provide for an automatic ad-

Justment of the valve-operating mechanism to
compensate for increase or decrease in the'

volume of the explosion-chamber.

A turther object of the invention is to pro-
vide an explosive-engine in which the amount -
of gas or explosive compound consumed and |

the degree of compression will be in direct
proportion to the size or volume of the ex-
plosion-chamber. *

A further object of the invention is to pro-
vide a novel form of valve -operating mech-

ments of the inlet and exhaust valves may be

properly timed from the main shaft of the.

engine.

“With these and other objects in V1ew, a8
will hereinafter more fully appear, the inven-
tion consists in the novel construction and ar-
rangement of parts hereinafter described.
11]11stlated in the accompanying drawings,
particularly pointed out in the a,ppended
ms, 1t being undewtood that various

clai

chanﬂes in the tmm proportions, size, and
minor details of thu construction may be
made without departing from the spirit or
sacrificing any of the advantages of the in-
vention. - |

In the accompanying drawings, Figure 1is

the same.

the reception of a plaral

ism whereby the opening and clo.smu move-

a lonmtudnm] sectional elevation of a gas-

engine constructed in accm*dmce with the in-
vention. Fig. 2 is a sectional plan view of

Fig. 8 15 an end elevation of the
Figp. 4 is a detail pm*spectwe ‘VlOW

Fig.

engine. _
of a portion of the crank-casing.

i a similar view of a portion of Lhe Valve-frear

similar numerals of referenceare emploved
to indicate corresponding parts throughout
the several figures of the drawings.

In the drmmws 1 indicates the cylinder of
an exploawe -engine constructed in accordance
with the invention. The eylinder is provided
with opposite end flanges 2 and 3 and an in-
termediate flange 4, that is of gre eater cdiam-
eter than either of the other two.
inder is covered by a water- ].;‘Lchet 5, having
flanged end portions of which one is boltﬂd to
the ﬂﬂmﬂe 4, while the other is in a plane par-
allel with the end Hanﬂa 2, these two end
flanges being faced off in order to receive the
main head 6 of the cylinder and to which both
flanges are bolted 1n order that the cyvlinder
and mchet may be 1)101‘)01*1y %uppm'ted in po-
sition.

Lo the end flange 3 is bolted a %lecst.:ultmllv
qphormal crank-casing 7, that is formed in two
sections having boltmn Hanﬂes 8, and each of
the sections h{we journa. “]JO\ members 9 for

ity of shafts 10, 11,

and 12. Two of the jou
are arranged in the same plane ata right an-

ole to the axis of the cvlmdu and serve as

supports for the reception of the shafts 10 and
11, respectively, and these shafts are further
s*qnmrted by bearings carried by partitions
13, that form an mte@mi part of the cranlk-
casing, the spaces betw&ul these partitions
and the wall of the spherical chamber being
sufficiently large to receive bevel - gears 14
that are h:m];r secured to the two shafts 10
and 11. The two shafts 10 and 11 are ar-

ranged at a right angle to the shaft 12, and

the latter carries a cup-s]mpgd crown-gear 15,
that intermeshes with both pinions and insures
unitormity of movement. To the inner end
of each of the shafts 10 and 11 1s secured a

counterwelghted crank-disk 16, and each disk

carries a wrist-pin 17, con nected by a rod 18
to the piston 19 of the engine.

During the operation of the engine the Lwc.t |

The cyl-
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crank-shafts 10 and 11 revolve at the same

speed, but in opposite directions, so that on

the outward thrust of the piston the pressure

of the latter against the walls of the cylinder
¢ will be perfectly balanced and the vibratory
movement usually found in single-cylinder
engines of this class will not be perceptible.
The vibratory movement 18 for the most part
caused by the binding of one portion of the
periphery of the piston against the adjacent
portion of the inner wall of the cylinder when
the wrist-pin is moving forward during the
first quarter of its stroke, and when two wrist-
pins moving at the same speed in opposite di-
1z rections are employed the thrust will be
equally balanced in the cylinder and this vi-
bratory movement cannot occur.

The gear 15 is preferably of adiameter twice
that of each of the beveal-pinions, so that at
each rotative movement of the crank-shafts a
half-revolution of the main or power shaft 12
will occur, and this power-shaft may thus be
conveniently used in the operation of the
valves and the sparking circuit.

In engines of this class it is highly desirable
from a standpoint of economy that the en-
oine use no more of the explosive compound
than is absolutely necessary to produce the
required speed and power, and it'is also de-
20 sirable that the speed and power of the en-

oine be under direct control of the operator.
To accomplish this, I provide suitable means

10

20

25

for altering the area of the explosion-chamber

and for correspondingly altering the amount
35 of fuel consumed and the degree of compres-
sion of such fuel.
chamber is formed by a piston 21, thatis con-
nected by a screw 22 to a hand-wheel 23 at a
point outside the cylinder. The screw 1is
40 adapted to a stationary nut 24, forming a part
of the head 6, and by turning this screw the
area of the explosion-chamber may be alterecl
to any desired extent, so that the speed and
power may be increased as circumstances re-

45 qulre.
- To provide for the automatic regulation ot

a cut-off in accordance with the alteration in

size of the explosion-chamber, the screw 22
is provided with a fixed sleeve 25, having a
so peripheral groove for the reception of pins
or segmental blocks 26, carried by a lever 27
that 1s fulerumed to a bracket 28, projecting
from the cylinder-head 6. The free end of
the lever 27 is connected by a rod 29 to a por-
ss tion of the valve-operating mechanism, and
as the movable piston-head is adjusted in or
out the valve-operating mechanism receives
a corresponding movement in order to alter
the point of cut-off in accordance with the ca-

6o pacity of the explosion-chamber. The water-
jacket and the cylinder are provided with racli-
ally-alining threaded openings for the recep-
tion of a nipple 80, and to that portion of the
nipple which projects beyond the periphery

6z of the water-jacket are connected an inlet-

The head of the explosive-

776,118

valve chamber 31 and an exhaust-valve cham-
ber 32, having the usual inlet and exhaust
valves that are normally maintained in closed
positions by coiled springs 33 and 34, respec-
tively. The valve rods or stems extend to
points outside the chambers and are operated
upon by tappets 35 and 36, projecting from
an operating-rod 37, adapted to suitable bear-
ings or guides carried by the cylinder 1. One
end of the rod 37 is connected to one arm of
a bell-crank lever 38, pivoted at the point of
bifurcation, and the opposite arm of said bell-
crank lever is connected by a rod 39 to a bar
40, the inner end of which is pivoted at 41 to
the crank-casing. To the bar 40 is pivoted a
bell-crank lever 42, the vertical arm of which
is pivotally connected to one end of the rod
99, while the opposite or horizontal arm has
a depending strip or tongue 43 to be engaged
by the inlet-valve operating-cam. The hori-
zontal arm of the bell-crank lever 42 rests
against a tongue 44, carried by the arm or bar
40, so that movement imparted to the strip 43
will be imparted to the bar 40 and thence
through connecting-bar 39 to bell-crank lever
38 and the valve-operating rod 37. The rod
99 is preferably formed of two sections, hav-
ing right and left hand screw-threads for the
reception of a turn-buckle 45, by which the
rod may be lengthened or shortened in order
to properly adjust the valve-operating mech-
anism with respect to the position of the ad-
justable piston 21.

On the power-shaft 12 is arranged a disk 46,
carrying on one side a roller 47 and the other
a roller 48. The roller 46 engages the strip
48 at each revolution of the shaft 12 and
moves the latter outward with the pin 41 as
a pivot-point. This movement is transmitted
through the bar 40 and bar 39 to the bell-crank
38 and rod 37 and results in opening the in-
let-valve, the length of time for which the
valve is open and the quantity of explosive
compound admitted being governed by the
length of time which the roller 47 is in con-
tact with the strip 43, and as the position of

this strip is governed by the position of the

adjustable piston or cylinder head it follows
that the quantity of explosive compound ad-
mitted to the chamber will be 1n direct pro-
portion to the area of such chamber. The
strip 43 is either raised or lowered by adjust-
ment of the bell-crank lever 42, and owing to
this tangential adjustment with respect to the
cam-disk the operative movement of the latter

will continue for a greater or less period of

time.
In order to move the rod 37 in the opposite

direction and open the exhaust, the bell-crank
38 is provided with a metallic strip 49, en-
oaged by the roller 48 once during each revo-
tion of the power-shaft 12, and the strip makes
it possible to maintain the exhaust-valve open
for any desired period of time, as distin-
guished from the guick opening and closing
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valves such as are operated by ordinary tap-
pet mechanism. It will be observed, there-
fore, that the bell-crank lever 42 receives
movement in one direction from the roller 47
to open the inlet-valve, while said bell-crank
recelves movement in the opposite direction
from the roller 47 to open the exhaust-valve.

During the operation of the engine the in-
let-valve is opened at the commencement of
the suction-stroke, and if the capacity of the
explosion- chamber has been reduced one-half
by proper adjustmentof the head 21 the valve
will be closed at half the suction-stroke. The
compression-stroke then follows, as usual, and
then the working stroke.
has completed the working stroke, the gas
will be expanded to twice the volume in pro-
portion to initial supply that it would expand
1f the inlet-valve were held open during all of

the suction-stroke, and the waste gases may

be exhausted without noise. In this manner
the capacity of the explosion-chamber and the
quantity of fuel used may be accurately rega-
lated in accordance with the speed and power
required and the engine operated without
waste of gas and without the usual vibration
and the noiSy exhaust. The sparking mech-
anlsm may be operated in any ordinary man-
ner.

In order to provide for the proper lubrica-
tion of all of the movable parts, the water
jacket and cylinder are provided with radi-
ally-alined openings for connection Wlbh a Ju-
bricating device in the form of an oi -cup 50,
and the mevable piston 19 has a radial open-
ing the lower end of which is directly above
the pivot-point between the two connecting-
rods and the piston. The upper end of this
opening comes into alinement with the lower
portion of the oil-cup, and oil falling there-
through first strikes and lubricates the plv-
otal connection between the rods and the pis-
ton. The oil will then lubricate the interior
of the cylinder and will flow to the crank-cas-
ing, where 1t accumulates and is continuously
raised by the teeth of the large a'ea,r-wheel
and from thence falls on the wrist- -pIN COn-
nection and lubricates the remaining working
parts of the engine.

Inuse the engine-power

may be taken from

the shaft 12, or, if desired, one or other or

both of the shafts 10 and 11 may be utilized.

When the engine is used on automobiles in
which the load and speed is variable, the op-
erator may readily change the force exerted
by means of the hand-wheel, which can be
geared and placed at the side of the operator
regardless of where the engine may be situ-
Owing to the proper I*eﬂ‘ula,tlon of the
quantity of exploswe compound to the capa-
city of the explosion-chamber, the exploded

then the piston

thereby to alter the length of time _
are 1n contact and the extent of adjustment

oases mw'be allowed to expand and lower to
atmospherm pressure or less, so that they

may escape without noise, and thus render it

unnecessary to employ a mufiler or similar de-
vice.

Having thus described the invention, thlt
is claimed is—

1. In a gas-engine, an e*cplosmn chamber,
an adjusmble head for var ving the volume of
the chamber, means for adjusting the head,
an inlet- mlve, a valve-operating mechanism
including arocking lever and a revoluble mem-
ber for engagement with the lever, and means
connecting the adjusting mechanism of the
head to 13]18 rocking lever thereby to alter the
position ot the latter to an extent proportion-
ate to the degree of

2. In a gas-engine, an explosion-chamber,
an adjustable head for the chamber, a screw

for adjusting the head, an inlet-valve, a rev-

oluble cam, a rocking lever engaged by the
cam, a system of levers connhecting said roclk-
ing lever to the inlet-valve, a bell-crank form-

ing a portion of the 10(‘:111110 lever, agrooved

collar carried by the screw, a pwoted lever
having a collar-engaging means, and an ad-
justable connecting-rod extending between
the collar-engaging lever and the bell-crank.

3. In a gas-engine, a cylinder, inlet and ex-

haust valves, a slidable rod having tappets for

engaging the stems of the valves and a pair of
revoluble cams carried by the engine-shaft, a
rocking lever, and a bell-crank lever arranged
1&3pectwelv at opposite sides of the slm,it

means for connecting the bell-crank lever to_

the slidable rod, means for connecting the
two levers, and a bar or strip carried by the
bell-crank lever for engagement by one of the
cams, the opposite cam serving to engage the

‘rocking lever, substantially as Speclhed

4. In a gas-engine, an adjustable explosion-
chamber head, a bell-crank lever connected
thereto and having a cam-engaged tongue or
strip, a revoluble cam with respect to which
said tongue or strip is tangentially adjustable
the two

being dependent on the extent of adjustment
of the head, a pivot-bar to which said lever
1s fulerumed, a second bell-crank lever, a cam
for operating the same, means for connecting
the pivot- bar to the second. bell- -crank levur
an inlet-valve, and means for connecting the
inlet-valve to said second bell-crank lever

~ In testimony that 1 claim the foregoing as
my own I have hereto affixed my sig natme n
the presence of two witnesses.

MICHAEL H. DALEY.

Witnesses: -
Frep C. NEHLS,
RoBERT WATERMAN.
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