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To all whom it may concerm:

Be it known that I, CHARLES E. DURYEA, a
citizen of the Umted States, residing at Pe-
oria, in the county of Peoria and State of
Illmms, have invented certain new and useful
Improvements in Sparking Igniters for Ex-
plosive-Engines; and I do hereby declare the
following to be a full, clear, and exact de-

| scrlptlon of the 1nvent10n, such as will enable
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others skilled in the art to which it appertains
to make and use the same.

My invention relates to that type of motors
in which charges of air and fuel of proper

proportions are ignited and by their expan-

sion propel the plston

The objects of my invention are to provide
a suitable and satisfactory means of igniting
the charge, an automatic meaus for varying
the time of the ignition more or less accord-
ing to the speed of the motor, to secure sim-
plicity of construction, certainty of action,
facility of inspection or repairs, and other ob-
jects, as will be set forth in this specification.
I accomplish these objects by the mechanism
shown In the accompanying drawings, form-
ing part of thisspecification, in which—

Figure 1 18 a plan view showing the sec-
ondary or cam shaft,the exhaust-valve, slide,
roller and cam, toc-'ethel with the mechanism
for operating the sp&rker
vation, partly in section, of the same, includ-
ing the exhaust-valve, the sparker-point, and
the insulated anvil.
ing the adjustable cam for operating the
sparker with portions of the cam-shaft and
governing-rod. FIig. 4 is a detail of the ex-
haust-slide with roller and with portion of
the valve-stem attached. Fig. 5 is an en-
larged plan of sparker-pawl. Flﬂ' 6.1s an en-
larﬂ'ed section of the insulated a,nv1l with 1ts
various fittings; and Fig. 7 is an enlarged de-
tail, partly in sectwn showmw shde, pawl-
frame and spring for retractmfr the sparker-
point.

Similarletters refer tosimilar p&rts through-
out the several views.

In general construction my motor is of the
common and well-known type, which fires a

charge in each cylinder at every second rev-

olution of the crank-shaft, and my devices,
although suitable for a smwle-eylmdel motor,

~shaft and mounted

Fig. 2 1s an ele-

Fig. 3 1s a detail show-

motors ha,vi'ng two or more cylinders placed
side by side. A crank-shaft is common to all
cylinders and is indicated by 2 in Fig. 2. A
cam-shaft d is placed parallel to the erank-
in suitable bearings.

Gears j j"are arranged to drive the ca,m-sha,ft
at one-half the nu mber of turns of the crank-
shaft in the well-known manner.
is fixed to the cam-shaft d, and adapted to
bear against the roller p and move the slide
¢ and the exhaust-valve and stem 6. This
action is common to other motors; but I in-
crease the rapidity of the opening movement
by placing the cam-shaft d below the center
line of the valve-stem and roller.
ing opens the exhaust-valve suddenly, per-
mitting the charge to escape freely and with-

out any pressure to resist the return move-
ment of the piston, a feature of valuein con-
nection with the high-speed motors.
gives a slow closing of the valve, rendering
it less liable to elaek and be noisy, a matter

of importance when these motors are used

for automobile or similar service. The rela-

| tive position of the cam-shaft d to the roller
p and its line of movement is readily seen by

reference to Fig. 2.

The exhaust-valve and stem b are provided
with a central passage in which the sparker-
stem % is placed. This sparker-stem is pro-
vided at one end with a ground joint, prefer-
ably conical, as £°, Fig 2, and a bent or
cranked por blon plojectmo* into the firing-
chamber of the motor and adapted to con-
tact with the sparking-surface g of the insu-
lated anvil f. The other end of the sparker-
stom /& is preferably serew-threaded and
adapted to receive the pawl-frame 4* This
frame is provided with a binding-screw k°,
by which it may be fixed firmly in posmon

A cam d’
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upon the stem k. A spring £* is wound .

around the stem % and the encircling boss
forming part of £?, bearing at one end on the
slide cand at the otherend engaging the pawl-
frame %* and adapted to rotate the sparker-
stem in a direction calculated to 1lift the
sparker-pomb from the surface g of the an-
vil £, The pawl-frame k* is provided with
the pawl %°, arranged to bear upon a cam d?,
mounted npon the cam-shaft d in proumlty
to the exhaust-cam d'.

are espeemlly adapted to multiple- cylmdm | are placed at one side of the center line of

This cam and pawl
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the sparker-stem %, and since the cam-shaft | while it could be made throughout of a re-
d is below this said center line it will readily { fractory conductive metal, I prefer to pro-

be seen that the point of the pawl 4°is ap- |

proximately in a plane passing through the
sald center line in a direction parallel to the
cam-shaft d. DBecause of this fact, the cam
d* pushes in a tangential direction on the
point of the pawl &, which approximately co-
incides with a radius from the center of the
sparker-stem /, although the pawl-frame /?
in order to clearthe slide ¢ and properlysup-
port the pawl k* does not lie in or near the
plane of the radial line approximating the
position of the point of /% It will readily be
seen that the cam d?, having a fixed height,
will raise the pawl /° and rotate the sparker
it a fixed distance only, so that if in usage
the sparking-surtace g of the anvil or the
sparking-point of the sparker & wear off con-

tact will no longer be made and no spark be

produced. 'Thisconditioncould beremedied
(until again worn off) by loosening the screw
k> and adjusting the sparker, so that the
sparking-point-is in contact with sparking-

surface g when the point of the pawl x3is |

on the top of the cam d?. 1t is evident that

there will be some torsional elasticity in the

stem /£ and the other parts; but to permit a

wider range of wear on the sparking-surfaces |

before adjustment is needed the pawl-frame
> does not carry directly the pawl %3, but is
provided with a spring o, which carries said
pawl %3, This spring o is made stiffer than
the spring /&% so that the sparking-points are

brought into contact before the pawl A°|

reaches the highest point of the cam d?, after
which the spring o yields, permitting the
pawl k° to slide over the highest part of the
cam d* without bending or otherwise damag-
ing any of the sparker parts. In this case
as the sparker parts wear off they simply do
not contact quite so soon and adjustment
from wear 138 not needed so frequently. A
screw o' is mounted in the pawl-frame /, by
which the action of the spring o is adjusted,
if desired. 'l'o permit backward rotation of
the cam d? as sometimes happens when the
motor comes to astop, the pawl k¥isnot rigid,
but is pivoted, 1s free to move in one direc-
tion, and is held in place by a light spring m?.

For purposes of repair the caps ¢’ ¢’ may be
removed from the slide ¢, the springs a a de-
tached, and the seat in which the exhaust-
valve b is mounted may be unscrewed from

the motor and the exhaust-valve, with its

seat and with the sparker, removed from the
motor.

The anvil fisa metallic bolt having a head
inside the firing-chamberand ascrew-thread-
ed portion, with nuts /' or equivalent fas-
tening devices outside, insulating material A
separating all parts of it from the metal wall
in which it 18 placed, and the sparking-sur-
face g placed on an end projecting into the
firing-chamber. While it is not absolutely
necessary to equip this anvil f with a spark-

vide the anvil f with a projecting stuad, on

70

which a ring ¢ is placed and fastened by

brazing or riveting or in any suitable man-
ner. Thisring g I make of suitable metal,
preferably something hard and refractory,
like platinum. Since the anvil fis circular
in eross-section at any point, it may be read-
ily turned, so as to present a new surface for
sparking purposes, and will therefore wear a
long while before it is necessary to renew the
surface g. |

By reference to Iigs. 2 and 7 it may be
readily seen that the exhaust-valve stem b is
adjustable in slide ¢, with a lock-nut a’ to fix
it in any position. This arrangement per-
mits adjusting the valve to accommodate any
wear between it and its seat and permits the
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roller » to be placed quite close to the cam d,

which arrangement renders the stroke of the
cam on the roller less noisy, a matter of con-
siderable importance in automobiles.

It will readily be seen that the surface £°
should form a tight joint with its seat in the
exhaust-valve b, and to this end the spring
k* has a second function—namely, to bear
against the slide ¢ and exert a pressure on /£?
in a direction lengthwise the stem k. DBe-
cause of this function the boss on A? should
project into the opening in the slide ¢ sufli-
ciently far to insure that the spring /t* cannot
get out of position, slip into the openingin c,
and fall to perform its duty.

Because of the fact that for automobile
work it is desirable to vary the speed of the
motor through wide limits and because it is
well known that a charge of fuel requires
time to burn after being ignited by the elec-
tric spark it isnecessary toignite muchearlier
in the stroke at high speeds than at slow
speeds. If, however, the point of ignition is
fixed much ahead of dead-center, the motor
may fire soon enough to start backward, and
since these small motors are started by turn-
ing the erank-shaft by hand-power backward
starting 1s often dangerous.
preferable that at speeds slower than fifty
revolutions, orthereabout,theignition should
take place at the dead-center, while as soon
as the speed reaches a point high enough to
insure that the momentum of the fly-wheel
cannot be overcome and reversed it is desir-
able that the ignition take place before the
dead-center, and as the speed increases to-
ward one thousand revolutions per minute
and faster the sparking should take place a
proportionately - increased amount earlier.
To this end the automatic governing device
shown in Figs. 1, 2, and 3 is used. 7This de-
vice consists of a collar d?, carrying a ecam d?,
which is not fixed to the shaft d, as has been
assumed in the preceding description, but
which 1s held 1n a predetermined position by
a pin n, fixed in the rod m and adapted to
move longitudinally in a slot longitudinally

ing-surface other than its own material and i located in the wall of the hollow shaft.d and

It is therefore
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set-serewed on the shaft d.
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also in a slot diagonally located in the wall |

of the collar d®. 1t will readily be seen from
this description and Fig. 3 that longitudinal
movement of the rod m will shift the pin n

and force the slots in d and d° into a new re-
lation to each other, which of course ShlftS.

the position of the cam d?on the hollow shaft

d. 'This rod m may be shifted in any suit-

able manner; but I prefer and have shown

in Fig. 1 centrifugal weights [ [, pivoted on
the gear 7', with arms engaging the rod. As
the speed of motor increases the gear ;" will

be rotated faster, eausing the weights ([ to ex--

ert a greater pull on the rod m in a direction
caleulated to compressthespringsm’ m*and of
courseshift the cam d?an amount proportion-

ate to the movement of the rod m. This cam

d?* is shifted forward in the direction of its
rotation and the pawl k% is operated earlier
in the cyele in proportion to the speed of
themotor, causing theearlierignition desired.
As the Speed of the motor decreases the
springs m’ m” should retract the rod m with
its pin n, restoring the cam d? to its former
position. It will be noticed that two springs
m’ and m® are used for this service, one of
which, m?, is both lighter and longer than m/.
The object of this is to retract the rod m an
increased amount at the standstill pOSIElon
so as to avoid any possibility of firing suffi-

clently in advance of the dead-center 1;0 Cause |

a reverse rotation of the motor and yet to

secure the advantage of the decided lead in

the ignition at moderately-slow speeds. The
spring m* 1s strong enough to retract the rod
m when the weights [/ have little or no cen-
trifugal action; but immediately after the
motor is in motion the weights overcome the
slight stiffness of the spring m? and an ap-
preciable lead, sufficient to insure combus-

passed, 1s at once secured, after which a far-
ther increased lead proportionate to the speed
is secured. The rod m is provided with an
adjusting-nut r, whereby the fension of the
springs may be regulated.

The collar d° is maintained in position on
the shaft d against longitudinal motion by
any preferred method, it being shown in
Fig. 1 as between the cam d and a collar

rod m are broken in FKig. 1 to indicate that
multiple devices, duplicates of the cams,
valves, and sparkers shown, are used in case

of multiple eylinders, all being operated from |

the same shaft d by the same set of gears. It

tor does not increase in complexity in pro-
portion to the number of cylinders added.

While the method of ignition shown is that

commonly known as the “make-and-break?”
spark, other systems of ignition can be used
without departing from the spirit of my in-
vention—as, for example, motors using hot-
tube ignition can be controlled by the use of
some form of timing-valve operated mechan-
ically instead of the sparker.

-and the sparker-stem of greater stiff

center has been far

The shaft d and

'---:
2

It will readily be seen that my invention
may be used for varying the point of ignition
manually while the motor is in operation by
applying resistance to the adjusting - nut,
which would shift it on the rod and vary the

position of the sparker-actuating cams with

respect to the sprmﬂ's

I claim—

1. Inaninternal-combustion engine, an ex-
haust-valve and stem, a sparker journaled
therein, an ad,]ustable frame affixed to the

spar ker—stem aspring forretracting thesame,
and a pawl carned by said frame, in combi-

nation with a yielding portion carrying said
pawl and interposed between the cam-shaft
ness than

the retracting-spring.

- 2. An internal-combustion motor having a
mechanically-operated sparker, an actuating
mechanism for said sparker rotatably mount-
ed, governor-weights, connecting means ¢on-
structed to actuate said sparker earlier as the

speed of the rotating part increases, and

springs acting on the governor-rod and con-
structed to increase the retractile effect when
the weights are inactive.

3. In an internal-combustion engine, a me-

‘chanically-operated sparker, a sparker-actu-

ating cam controlled by centrifugal weights,
means for shifting the sparker-actuating cam
by the centrifugal action of the weights, and

a retracting-spring counteracting the centrif-
uwal force of the weights, and a spring of
different power cooperatmﬂ therewith.

4, In aninternal-combustion engine, a me-
chanically-operated sparker, a sparker-aetu-
ating cam controlled by centrifugal weights,
means forshifting the sparker-actuating cam
by the centrifugal action of the weights, a re-
tracting-spring counteracting the centrifugal
force of the weights, and a secondary spring

adapted to increase the retractile effeet when

the weights are inactive.
5. In an_mternal-combustlon motor, a hol-

low cam - shaft, a sparker - actuating cam

loosely mounted therein, a cam-controlling

rod within the said hollow shaft, centrifugal

weights adapted to actuate nhe rod as bhe
shaft revolves, springs of dif
ing on the wovernor—rod for increasing the re-

tractile eﬁ“eet when the weights are maetwe,

and means for connecting the said rod and
sparker-stem.
6. In a governor for ms-enﬂ*mes, the com-

bination w1th a tubulargovernor-rod, of a rod
‘within the same and a-':pin projeet;ing from

sald rod, centrifugally-acting means connect-

ed with the inner rod and two independent
springs, one of less power than the other, act-

ing on said 1od in opposition to said centrif-
uﬂ'a,l means, a sparking device, and a cam

that actuates ‘the sparker and havmﬂ' an an-
gular slot that is engaged by the aforesaid
inner rod for the purposeof shifting the cam.

7. In a governor for gas-engines, the com-
bination Wlbh a tubulargovernor-rod, of a rod. -
| within the same and a pin pro;]ectmﬂ' from

‘erent power act-
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| with, said cams having slots through which 10
ed with the inner rod and two springs each | works a pin carried by the inner rod.
independentof the other and one of less power In testimony whereof I affix my signature
than the other acting on said rod in opposi- | in presence of two witnesses.

s tion to said centrifugal means, a sparking de- -1
vice, a rotary actuating-cam therefor, said CHARLES E'_ DURYEA.
cam being shiftable by connection with the Witnesses:
aforesaid inner rod, and the exhaust-valve RupoLy PFEIFFER,
and the cam arranged in connection there- | IR. S. DURYEA.

said rod, centrifugally-acting means connect- |
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