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To aZZ whom. it may concern:

" Beitknown thatT, GEORGE LLYMAN WOOD-
WORTH, & citizen of the United States, residing
at Stanford University, in the county of Santa
Clara and State of Cehferme have invented

certain new and useful Imprevements in fg-

- niting Apparatus for Internal- Combustion

10

~ bustion-chamber thereof, the movable elec-

20

respect ‘to the plsten without alterlnﬂ other |
functions and moving quickly at the pemt of
- .engagement in an elliptical or circular orbit.

25

30 5
~ing appa,mtue at the side.

Engines, of which the followin, g isaf tﬂl clear,

and exact specification.
This invention relates to gas, 011 or other
type of heat-engines operating by internal

‘¢ombustion and to apparatus for igniting the |

charges of gas or vapor in such engines.
My 1mprovements consistin fixed and mov-
able electrodes within the cylinder or the com-

trode mounted on an escllletmg fulerum-stem
passing through the walls of the cylinder.or
combustion-chamber and actuated by mech-
anism outside the heated chamber capable
of adjustment as to the point of ignition in

My improvements also in¢lude various de-
tails of a constructive nature, hereinafter ex-
plemed in eonnectmn Wlth the dr ewmcrs, in
which—

Figure 1 1 is a side elevation of & common
gas-engine provided with my 1mpreved ignit-
Fig. 2 1s an end

- elevation-of a similar engme also provided
with my improved: igniting apparatus placed

35
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~ are made cemeldent as far. as possible, the |

‘at the end. - In Fig. 3 i8 a diagram illustrat-

ing the movements of the trlppmmbar that;

.eperatee the movable electrode, also. a sec-

tion of the main cylinders, Showing the man-
ner of mounting and insulating the: stationary
clectrode.

I‘w 5 is a diagram showing the enfran'ement
and operation “of the movable eleetrede by a
tripping device moving in & circular peth
. Similar letters of reference are employed to
designate corresponding parts.

Refernnn‘ to Figs. 1 and 2, the references

igniting apparatus being in one case operated

by. a ehaft parallel to the crank-shaft and in’

so theotlier casetransversethereto. Aaremain

: t‘ramee and B'33% the engme-cylindere

C'C?

Fw 4 is g datail ef Fig. 3, show- |
ing the moveble electrode and, its meuntm as.

bin Fig. 3, and the flexible bar J

| are the main cmnk—slmt‘te, and D fly -wheels

thereon.

In Fig. 1a port.ion of the eylmder is b1 eken
away to. better show the c¢onstiuetion.:

55

In Kig. 1, K is the connectmg—red T the |

“nAin era,nk and C° a second shaft driven by

the tooth-wheels . G’ G?, these wheels having
a proportion of one to two when the. engine

works on the four:stroke cyele, one to one
-on a two-stroke cycle, and one to three on a
On the shaft €3 is placed a

six-gtroke cycle.
crank F2 to which is attached a -motion rod

or bar I~I' attached at the other end to a vi-

brating support I', and projects bey'ond to’
hold the trip-bar J’, / which engages the trip-.

bar J%, as will be heremeftel explemed |

Refernng to Fig. 2, the second shaft C!is
placed parallel to the cylmde1 B?andisdriven
by bevel, spiral; or other gearing G® and G*

at one-half the rate of the 1atte1 when the
motor works on the feur-etreke cycle..

port-I*. On the bottom,
rod H? is attached the first flexible trip-bar
J8 corresponding to J' in Fig. 1. Other ele-
ments to be deemlbed are identical and the

divergence’ thus far has been to show the

adeptetlen of my invention to two common
types of auxiliary gearing for internal-com-
bustion engines. 'The tup -barsJ’ and J¥ may

-be rigid, but are best made witha seetmn that

pelmlte ﬂexure, also may be integral or at-
tached to rod H'. "I prefer to'make them in
the form of a cantaliver or leaf-spring.
Referring next to the diagram Fig. 3,in
which the lmee are identical with the axes of

the element which bear the same references

in Fw 1, it will be seen thiat by rotation of

On
the end of this shaft C* is placed a erank F® -
to operate the motien bar orrod H? theother 75
.end of which is attached tothe Vlbl‘atlnﬂ‘SUp- S

preferably, of this

60

70

from the ‘main erank-shaft C?, soastorevolve

3o

90

the erank F? the point e moves ‘through the

{ eircle 111, the point d through the dlstorted
-ellipse II the

Eomtc through the are a q,

and the point 6 through the dteter'ted ellipse.

95

I It wﬂl a'so be seen that the trip-bar J'in

Fig. 1 is attached toa point eerresgendm g to
in Fig. 2

is ettaehed at & point.cory espendm

111# 3, 80 that both, these Lars J’ ang

in elhpticel erbits Iand II

to d in 100
J? movye
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ber M2, 35 in Fig. 2.

In Fig. 3, K'is the stauonmy and H2 the
mm?able electl ode, the latter set on a vibrat-
ing arm I/, fixed to an axis M’, that passes
through- the side of the eombnstmn—chambpr
as in B ig. 1, or through the erd of the cham-

combllstlon chamber a second vlbmtmﬂ' bar
17

- through this is inserted the trip- barJz, which

(0. 1

1S enfraﬂ'ed by the trip-bar J’ as the la,tter

- moves t,hr ugh the elliptie orbit.

-trlp
axis M’, but this construction gives a fixed
I.prefer to make it with |
a serew - threaded . extension which passes
‘through lever L? and is further provided with

- shown..

- The trlp-ba,r J* is made ad,]uste..ble, so that
‘by ‘varying its length the. point of release:
Obviously | -

or disengagement is ehanﬂ'ed

_bar J% can be made- mtegra.l with the

point Gf release.

a thumb - serew O’ and a jam - nut 0% as
By reason of the tripping or engag-

ing bars J’ or JS bein g flexible instead of rigid |

. release from bar J2 is more sudden, with less

ae
- 30

~lar to the curve

strain in the:working parts. “Also before re-

lease good.contactisinsured between the elec-
L trodes K’ and K2

The adjustment is best
done along ot parallel to the tangent line 1 v
to the eurve.or on the flat side of the ellipse

. II, where there js no considerable change of:
p051t10n or action in & direction perpendwu_.

The range of the angular
- displacement ¢’ g of the electrode K? and of

~the vibrating arms I’ L*is limited by a stop- .
 serew P, a constraining-s pring Q being pro-
vided to rapidly return these arms to the stop

P as soon as the trlp-bars J' and J* digengage

at the point g% thus eausing a spark between |

the electrodes K’ I{?, kmdlmg tlm chm ge in

40

. Dbolted to the end or side of the engine- cylm-— |

~ washer which is placed botween the insulat-.
50

the combustion- cliamber.
- In Fig. 3 the stationary or fixed electrode
K’ is best supported on aremovable plate R,

der. . Thestem Kis madeadj ustable and held
in the threaded part S, which is insulated

electrically by meansof the porcelain,earthen-
The inner ring T

ware, or mica rings T T2
i8 prefel abiy made of mica and the outer onec,
T2 of poreelain.” The part-U is an asbestos

ing-rings and the metal parts and sorves as a

- packing and also takes up expansion due to

55

6o 1

heat. .
jam- nut for the stem I,

electlede K2 for cleaning or other purpose..

In the diagram Fig. 5 is shown how the-
trip -lever J°, which 0perate& the movable
part J4, mov-
The lever J¢ is pref-
-erably made both flexible and adjustable.

electrode, can be actuated by a
ing in a circular path..

“The other eléments involved are the same as

~ in the preceding figures.

_ever, that the engaging ‘member moving in

the'curved path or orl.ub and. the engaging
member operating tlie sparking clectrodes

~ ean either or both be made flexible and their

- On the Outmde of the |-

is fixed to the fulcrum .or axis M’ and -

| fore not exposed to injurious heat.

'YW is a nut to secure part S. -V i s a

The passage into .
‘the cylinder covered by-the plate R is made -
large enough to permit access tothe movab]e'

TItis obvmua, how-.

aetmn 1'emmn the samo Ellbt‘ that oither of

the eleetrodes K’ or K2can be insulated from
the eylinder B.  The eleetrodss K'and K2 are
preferably connected in serid8 with an indue-
tancé-coil and battery on small dynamo.

anism employed to opcrato. the gparking ter-
minals-or electrodes is external, and t]lele-—
Another

It will be seen that in my igniter the mech-

75

considerable advantage is tho ease with whiel: .-

the pointof ignitionmaybevaried. Further,

IIwmt‘r thus exp]mned' the nature and ob-

1. In igniting apparatus for internal-com-
bustion engines, a niotion-rod driven by the
engine from a crank or cccentrie and con-

‘thisad ,]nstment may even-be perfor med W hile |
the engine is running. .

8o

| jeets of my invention, what I claim as new, |
and desire fo secure. by JT.etters PPatent, 18—

| niected at a second point to-a vibrating sup-
port, and in combination theréwith a flexible

tripping or engaging. bar which-engages, ac- -

{uates a second tup-—bw and disengages sud-
denly-by reason of its flexure, in. t.he manmner

substantially and for the purposes a8 ‘here-

| inbefore.set forth.

. 2. In lgmtmn' appm"‘tius for 111ternal-com-
bllSthIl engines, an engaging part driven by

the engine in a curved path, and in combina-.
‘tion therewith an adjustable engaging part

operating the spmkmﬂ electrodes, and so

placed in relation to said part moying in a

curved path, that its line of ad,]uatment lies
along or paral]el to the tangent to said path

as set forth.

the engine, the engaging pm'tlon of which has

to any linelying in the plane of motion, said
actuating part durmg a certain portion of its

.travel engages, givés motion to, and disen-

oages with an external ad;ustable eleetrodo
lever or stem, which is so placed relatively to
{the pathi ov locus of the actyating part, that

| the line.of adjustment lies alonﬂ' -Or parallel

to the tangentto said path or locus, at or noar
the point of release ordisengagement.- .

4. In igniting apparatus for “internal-com-
bustion engines, a- flexibl¢” engaging part

driven by the engino in a curved path, and’
in combination ther cwith an adjustable en-

gaging pax tﬂpm'atuw the spm'klngelectmdes,
and so placed. in relation to said part moving

lies ‘along or parallel to the tangent td said

| path at or nearthe pomt of rc-lcase, substan-

tially as set forth. .

and so placced in relation to said part moving
in a curved path, that its line of adjustment

_ lles along or pamllel to the ‘tangent to said

iy

ht or near the point of 1elonse, Snbstantlally'

Qo
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3. In igniting appm*atm for internal-com- -
‘bustion en rrmes, an actuating partdriven by

105

a pouodtc m.otmn of oscillation with respect

1TIQ

1I5
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in a eurved path, that its line of admstmenb .

125

5. In’ 1gmtm apparatus 1'01' mternal-com-- .
bustion enwmes, an‘engaging pm*t‘. driven by
thie engine:in a curved path, and in eontbina-
tion Umrewml an_adjustable flexible engag-
ing part epemtuw the spalkigfr electmde*a,

I-ISQ
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— path at or near the pomt of release, Suuﬂ-tem 8. In 1ﬂ'111t1n# epparatue for mterna.l-com-
tially as set Torth. bustion en gines, an engaging part driven by zo
- 6. In igniting apparatus for internal-com- |the engine in a curved peth an external ad-
bustion engines, the stationary electrode IC ]U.St‘c‘bbl_e engaging part mounted on an oseil-
5 insulated eleetueally by the inner ring T' and | lating fulcrum-ehdft with an internal spark-
the outer ring T? secured by the nut W or- -ing electrode thereon, a stationary insulated
its eqmvalent and in combination therewith |-sparking electrode, means for separating the 25
the asbestos-packing cushion U, interposed | electrodes, and a-suitable source of electrical

m the manner substantially as described. - enerﬂ‘y conneeted to the electrodes, combined
. 1¢ 7. In igniting apparatus for internal-com- | in the manner substantially as described. _
----- -"" bustion engines, the fulerum-stem of the mov-{ In testimony whereof I have hereunto af- o

able electrode made with an external adjust- | fixed my signaturein the presence of twowit- 30 .-
‘able trip-lever J? which engages permdwelly nesses.

with a part driven by the engineé in a curved. | GEO LYMAN WOODWORTH
15 path,saidadj ustable trlp-lever J*when varied |
in lengih changes the point of disengagement, . WItl]ESSﬁ_ﬂ: -
in the manner and fer the purpesee as here- | JAMES L. KING,
inbefore desenbed . W. T. GROVER,
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