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To all whom 2t may concern.
Be it known that we, FHanry A, MILLER

and BexsaMin G. GriroueH, citizens of the |

- United States, residing, respectively, at

10

15

Pasadena and Chicago, in the counties of Los
Angeles and  Cook and States of California
and Tllinois, have invented a new and useful
Improvement in Sparking devices, of which

the following is a specification.

Our invention relates to sparking-devices
of the general character discinsed 1in Patent
No. 805,790, granted to Beajamin G. Gil-
bough November 28th, 1805. -

Our primary object is to provide an 1m-
proved sparking-device or the type nien-

‘tioned, particular attention being paid te se-

curing durability of construction and quick-
ness of action in making the bresk béetween

" the electrodes of the device.

20

The invention is ilJustrated in the aceconr~

panying drawings, in;which—
¥igure 1 'rgpreseﬁ?b_s. a  broken sectional
view of an engine-cylinder equipped with our

improved sparking-device in ifs preferred |
embodiment, the séction being taken as in-
dicated at line 1, Fig. 2; Fig. 2, a section

- taken as indicated at line 2, Kig. 1; Fig: 3, a

_ Fig. 5%, a broken section illustrating & modi~
- “‘electrode, shown in Fig. 1, Big, 5, & section
‘taken as indicated at line 5°, Fig. 5*; Fig. 6.4

40

section Laken as indicated at line 3 of B ig._ 1;

. Fig. 4, a broken perspective view showing
50

the construction of the upper portion of a

lever employed; Fig. 5, a perspective view
 of a self-releasing actuating arm employed in.

connection with the member shown in Fig. 4;

fication in the construction of the vibrating

sectional view showing a modified form of the
invention; Fig..7, a sectional view showing

another modified form of the invention;

" Fig. 8, a perspective view of o spring-cateh

45

‘employed in connection with the .device
-shown in Fig. 7; Fig. 9; a broken E{ers.peﬂtwe
. view of a member co-acting with t

1 , mex , : e member
shown in Fig. 8; Fig. 10, a broken sectional
view -illustrating - a portion -of the device
shown in Fig: 7, the parts being in a different

position, however; and Fig. 11; a sectional

> view showing a still further modification of

20

the invention. =~ - | |
A represents a portion of an engine-cylin-

der; B, our improved sparking-device in the | plug 6 from the remainaer

u
W

 form illustrated in Figs.. 1 to 5 inclusive; C,

our improved sparking-device in the form

illustrated in Fig. 6; D, our improved spark-

ing-device in the form illustrated in Figs. 7

to 10 inclusive; and E, our improved spark-.

ing-device in the form illustrated in Kig. 11..
The device B coiprises a tubular plug b
having at its upper end an external flange b';

the flanFe b'; a member 6* having an enlarged
lower or inner end connected with the nut b
and having & cylinder b° constituting a.por-
tion thereof, said cviinder communicating

lar plug b, and hence with the engine-cylinder;
e piston b° movable in the cylinder 6°; a plug

b

60

a nut §* having o flange & located beneath .

65
through a port « with the interior of the tubn~

?}"‘"H&vﬁng threaded connection with the up-

per portion of the cylinder b° and through

‘which extends a screw b?, secured by a lock-
‘nut b*, the lower end cf said screw bearing
upon a spring 6% fitting in a .socket with

ich the.piston b° is provided; a'lever-form
electrode b, having ball and sockeét connec-
tion with the member b* adjacent to one side
of the base of the cylinder 6°; & member or

head b'* carried by,the upper-end of the lever

bi1: an automatically disengageable actu-
ating arm ¢ connected by pivot b'* with the

70

75

20

member 5 and adapted to be actuated by

the piston b?; a guide pin 0 carried by &
flange b op the upper head-b'® of the memn-
ber b* said guide pin extending through a

‘perforation #'® with which the member 4 of
the lever b is provided; a spr
cling the guide pin »*and adapied to hold

ring H*° encir-

the lever 6 in the position shown in Fig. 1;

&
' spring b carried by the upper portion of the

lever b and bearing upon the member 5%,

“said spring serving to maintain the mémber

b in the path of the piston, as illustrated n

-

b* and having screw connection at its lower

‘end with the lower portion of the member
b*; and a binding post-#** connected with the

gpgel* end b*® of the member 5%

£6

90

Fig. 1; u cylinder 6* encireling the smember

96

he tubular plug b hasa threaded ; ortmn -

extending through' the engine-cylinder, the..
10¢

lower portion of which is equip ed with an
ﬁéctmde b*, which co-acts wit

end of lever-form electrode- ', The ingu-

lating material 4% is employed to insulate the .

of the device.

the lower.
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10

2

The plug b is provided adjacent to the engine-

eylinder with-wrench receiving means, as in-
dicated. The reember 0* comprises upper

and lower diskz connected by the cylinder

b5, the cylinder heing formed mtegrally with
the dicke at one cdge of the latter, as tlus-
tratod. The ball and socket conpe:tion for
the lever-forin electrode b preferably 1s pro-
vided by providing a socket in the lower por-
tion of the member b%, said socket having a

removable section b2, and by providing the

15

20

30

35

- upper end of the lever

4{

35

ton passes
rgermitted to return to

formed during the upward stroke of the

lever with a ball contained in said socket.
The lever is shown formed in two seetinns, a
Jower or inner section §* and an upper or
outergoction 8%, The member b s rigudly
connected with the outer portion 6* ol the
lever btt. Said member 0% is provided with
& channel 52°, which receives the movable ac-
tuating arm b4, The member b" has a fihger

N

% which. extends throngh a slot B3tin the
upper portion of the eviinder §° and into the
_path of the

piston 2% The piston 1s pro-
vided with & head %, having a sloping sur-

face.b® which serves to actuate the lever 6%
through the medium of the member 04,

- .

when the piston moves upwardly; and be-
neath the head p® is an annular channgl6™,
which permits the member b+ and the lever
i1 which it actuates to return to the normal

position after the head 6" hds passed the fin-
“ger  during .the upWward stroke of the pis-
ton. The normal
P is that indicated in Fig. 1, where sald elec-

position of the elecirode

trode is shown out of contatt with the elec-
trode b*. It will be understood, therefore,
that when the piston moves upwardly it
moves the upper end of the lever b to ihe
right from the position showr in Fig. 1, the

pin b'%; and as'soon as the head b*% of the pis-
above the finger 0%, the leveris
its original pesition,
reaking the contact with,the elestrode. 5™

ton, After the pressure on thelower end of
the pistond® is released, the spring *° returns
the piston to its normal position at the inner

.end of the stroke, the arm b yielding to en-

50

(0

‘able the piston

of cylindrical form

head to pass the finger 6*.
Jn. the modification shown n Figs. 5 and

5b &% represents a part corresponding with

the part B*: and b® represents a vibrating

electrode -orresponding with the electrode

ptt, In this modification, the lever-forim
electrode 5® 15 provided wi
_ which is received by a
similarly shaped bearine formed in meinber

b%® and having

b,  The bearing is formed half mm the nem-
Ler 5 and half in the member 6%, so that a

eas-tight joint is provided.
tighi connection may be made 1 tius 1nan-

x .

Leing guided. by the .

S

th a trunmion 637 -

| a removahle section b set
into a recess on the lower side of the member

While a gas-

‘the upper en

———y S . s Sl B
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ner, still, for reasons which will be readily
understood, the ball-joint shown in Figs. 1
and 215 preferred. -

Tn the construction shown in Fig. 6, the
device ( comprises a tubular plue ¢ having
threaded connection with the engine-cyln-
der and equipped at s outer end with a
flange ¢, a member ¢ formed with o cylin-
der #¢; % nut ¢ connecting the member ¢ with
the member ¢*: a piston ¢ having at 1ts up-
per portion an annular recess ¢, forming in-
clined surfaces ¢, ¢8; & spring ¢* serving to re-
turn the piston to its normal position at the
inner end of its stroke; a tension-adjusting
serew ¢ connecled with a cap ¢! of the cyl-

inder ¢ a vibratory electrode ¢ having ball-

joint connection ¢ with the bhase of the
member ¢*; a spring ¢, tending to throw the
inner end of the electrode ¢ into contact
with an electrode ¢, with which the mem-
ber ¢ is equipped; and a cam ¢ with which
of the lever ¢'? is equipped,
The member ¢? is provided with a port ¢v,
connecting the interior of the tubular plug ¢
with the interior of the cylinder ¢8. ‘A re-
movable eylinder ¢ incloses the member ¢,
the cvlinder ¢ forming a part thereof, and
the upper end of the lever ¢** and 1ts Spring.
It will be seen that when the piston moves
outwardly under the gas-pressure, the cam
¢ will enter the recess ¢¢, allowing the spring
M to actuate the lever.&? and close the cir-
cuit ai the electrodes. Further movement
of the piston in the outward direction will
cause the electrodes to separate, producing
a spark at the proper moment 1o
compressed charge in the .cylinder. After
tlie pressure within the engine-cyl inder 1s re-
lieved, the piston ¢ returns under.the act101

of its spring, again making and breaking the

0
circult.
during the return movement of the piston, 1t
is evident that this r:-uns}.r-umion has a fea-
ture of disadvantage not{present in the con-
styuction shown in Figr, 1 and 2, viz., that
the spark produced di ring the return move-
ment of the piston ¢ ¥s wasted,
 Ton the coustructign s:own in Fig. 7, the

ignite the .

fnasmuch as a spark is produced

65

70

19
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80

90

30

100

105

119

device I comprises's tubular plug d having

' threaded connection with the engine-cyhn-

der and equipped at its outer end with a
flange d'; a member d having. formed nte-

neeting the member d* to the metmber d; ¢
piston 2, having at its outer portion an an-
nular recess” & above which isw reduced sec-
tion d7 suriounted by a flange F; a piston-
spring ¢, whose tension is adjusted by a
serew . extending through a cylinder cap
J1: g vibrating electrode d'* having ball-joint
connoction d¥ with the- base-portion of the
member ¢ adjacent to the base of the ¢ yiin-

der &; & cany d' connected with the upper

'_i

‘110
orally therewith a eyviimder ¢*; anut 4 con- |

120

129
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end of the leverforn elortrode a; & strrap or | e, cammed by the cyliader %,

catoh f,:’“ sanported by the lever-forim elec-
trode aujacszd Lo ‘le cim M) w pawl @ sup-
|10 toct o & DIV o
tooth 2 :ﬁfmptr (b0 engage the shoulder ¢'®
of the stirrip @*°; 2 spring A4? q'&rmr}g to force
the upper T‘ld of thie elecirode d'% against the
p sbon; snd a rernove b- cylinder d* incios-
ng bae various parls wiicih project above the
bn,f-;e of the wembser ¢ The lever ¢ nor-
ally occupiss the gum tion shown in Fig. 7,
with its lower end sepurated fromn the sba-
tionary i‘:}buh}. ode d**: The recess ¢* of the
piston affords st s lower side a sloping sur-
ace d% upon which the CoIn 4 1des damnu
the n m.,fn% movement of the piston. The
‘qlfﬁéz d*-connacts with the Ht;_tezrmi of the
tilbulm‘* vhug 4 through g ?}ai‘;émre d*. When
the plbu(}"’l moves oulwar dly, UnGEr Pressure
of the compressed gas in tne engine-cylinder,
the cam d™ entbers m:; recess @0 So that fhe,
electric circuit 1s ciosed af the electrodes.
Further

J-

10,

gages the shoulder d'* of the stirrup d*,
wher@hy the lever 1s locked in position untii
gmjmvnﬁ end of the p&x«fl 4 is encoun-
tered: by the f1
inward movement of the piston.,
flon occurs when the piston reaches approxi-
mately the posz!,lm*i shown in Fig. 7, ellowing
the lever ¢** to return fo the pﬁﬁitl(}ﬂ shown
in Fig. 7. .ﬁ 3 mem n, the pawi d'®is provided

with a short arm d*, which engages a shoul-

40

der d? on the mamber d*, and the mﬂ,m ST

of the pawl is fiexible to s certain degree and
of sufficient resilidnes {0 SeTve &3 & Spring, so

that the pa W.i will rise w ﬁ.ﬂ:ﬁf ite owh resilisnee

- to the position shown in Fig. 10, when re-

of the ?lamm d?, owing
The do-

lieved of the pmf:murz
to the outward travel of the pﬁtaﬂ

~tails of construetion of the ball-joints shown

40

80

55

.nﬂt be
- in the vonstruelion shown Iin Flg 11 the

device E comprices & tubular plug e hwmﬁ |

“ﬂﬂ.nge &
adj u&tm M a screw €, extending through

in Kigs. & and 7 are siniler to those of the

ball-joint. shown in Figa 1 and 2 &‘ﬂd nesd
urther %ﬂ;?:mrvfﬁ |

threaded comnection. withl the. ﬂ:i:igme-{‘ f}m—
der and equppsd at itg outer ena with a
Hange ¢'; & mewmber ¢ ﬁvmg’ formed inte-
gmﬁv therewith g ¢ viinder ¢'; s nut e,
ing the hase of the member ¢* to the ﬂunge
¢'; a piston €° provided at its outer portion
'mth an annulsr récess ¢* above which is a
a piston-spring ¢8.whose tension is

: the cap 3“3‘ af the {:yhnr{cz' e3- a vibrating eloe-

60

trode € having baiﬂ and aarlrei“ eommetmn,-.
e with ths ba&g* 0f the member €%, a spring

&® connecied -Wtﬂ the outer portion of the

T and w]ms}pml with a

outward movemnent of the piston
causes tne upper eud of tne lever 4 to be
moved to the position -::mﬂﬂ?‘ﬂ“ 10 1‘1 1.
"wherﬂu%&ﬂ thie catch d'° of the pawl d'° en-

j0In-

ange d° of the piston during the |
This ac- |

i

sald stirrup re-

- celving the upper portion of the member e

and saild spring tending normally to hold the
vibrating electrode out of-contact with the
stationary electrode €', with which the tubu-
lar piug ¢ 18 pi’i}ﬁdtd a beli-crank lever ¢!°
B1L p:pf}rumﬂ on a stationary pivot et carried by
the member ¢* and having an arm e® pro-
jecting mto the path of the piston, and an
arm ¢ bearing upon the upper end of the
electrode ¢%; & spring ¢* holding the bell-
crank lever ¢ normally in {be posifion
shown 1o Pig. 11; and a ¢ylinder ¢ inclosing
the paris above the bas:r-*« of the member &
1 he uall-JomL construction is sumar to the
construction shown in Fig. 1. The cylinder
¢® communicates through a paﬂbaga e¥ with
the interior of the tubulsy plug e. It will
now be understood that when the, piston ¢°
moves outwardly, owing to the pressure of
the compressed.gas in the. CH‘“IQS“u}’hﬂd&}T
the.- flange &7, through the medium of the bell-
renk !ever e”‘ &utﬂﬂt@q the vibratory alec-
irt}ue moving the latter against the pressurs
of its spring and closing the slectric eircuit.

When the piston mowves outwardiy far

enough so that the Hange ¢ passes the arm
¢ of the bell-crank levm" the pressure-is re-
lieved, permitting the mbmtery lever under
thé action of its spring, to resume ‘the posi-
tion shown in Fig. 11, therehy interrupting
the current and prad‘ucm 8 spark.

In each construction, & %mtt oy I is joined
by & conductor f to the outer portion of the

| sparking-device and to the engine-cylinder

with which the inner tubuylar plug is electrie-
ally connected. Theecircuit closes, of course,
when the electrodes sre brou ?hi; into Con-
tact. Preferably, the. electrodes are nok-
mally separated, are closed Ly the piston of

bhe :apwkmg-ﬁwm s, and ave again separated
by apmmguagthz

This is tvue of all the con-
stractions 1iilustreted except the construe-
tions shown in Figs. 6\and 7, where the piston
i its movement . sep mtes the electrodes,
and the action of the spring closes hem,’

when the position ¢f the piston permits,
What I regard as new and desire to sem:fe |

by Letters P&tmzt 19
An ignition. device , for the purpose set
forth coMpriging § eylmder adapted to com-

municate with the engine-cylinder, s spring-

held gas-actuated iston movable therein, a
vibrator y electrode extending "above, the
ba,se of and outside of said cylinder, a gas-

ight bearing for said electrode, and means
J01111£fl,£,d with the' piston and with the
outer en d—pm*tmn of the vibratory electrode
for actuating the vibratory electrode.

2. An ignition device, for thé purpose sei.

forth, comprising a tabular plug constituting
an e!&*c trode ddapted for connection with an

mentber o' and having & hearing on astirrup i-engine-cylinder, a member carried the,reby

G2

790

50

.
o3

90

9o

100

105

10

115

120

126"
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and equipped with o cylinder communicat-

F

O

10

15

20

ing with the faterior of said tubular plug, a

base of said member adjacent to said oylin-
der, a gas-tight joint between said clectrode
and the base of said meraber, a piston mov-
able in said eylinder, and means carried by

said piston for actuating said electrode.

3. An ignition deviee comprising & mem-
ber adapted for connection with an engine-

‘eylinder, a membelshaving a base-porvion
insulatingly connected with said first-named |

menber .and ec{uipped at one side with a
crhinder msing €

- ’ -

municating, through said first-named mem-
ber, with the engine-cylinder, a vibratory

eloitrode extending through the base of said

coconid-named member adjacent to the eylin-

dar carried thereby, a bearing formed 1n the
bese-portion of said second-named member
and having a removable section, said vibra-

tory eleetrode having an enlargement in said.

bearing, a spring-held piston mevable in the
eylinder of the device, and means actuated

by said piston for moving the vibratory

electrods. -

30

85

~41{)

45

50

55

80

plug adapted for

ated

4. An ignition device comprising a tubular.

L

cylindér, a cylinder and a charaber
tubular plug, said cylinder

held

bratory electrode  extending from the 1in-

torior of the tubular plug into said chamber,

a gas-tight bearing for said electrode e-

cween sald chamber and the interior of<ajd~
(ubular nlug;-and means located a. ‘thie ofiger

cnil of the piston and the outer end of the
vibratory electrode for moving said electrode.

P |

5. Amignition device comprising a tubular

cylinder, a- eylinder and a chaumber at, the

< de thereof mounted on said tubulaponlug,

said cylinder adapted to communicate with

the engine-cylinder, a spring-held oas-actu-

hratory . elecirode pivoted adjacent to the
base of saicl cylinder and having its inner
end extending into the tubular plug and its
outer end extending into said chamber, a
stationary clectrode at the inner end of the
tubular plug, yvielding means for holding the

vibratory elecirode normally out of contact :
with- the stationary. electrode, ‘and  piston
- actuated-means serving to move the vibra-

tory: electrode to the closed position and
then release the same to permit its return

to its normally open position, for the purpose
set forth. | o | T
- 6. Anignition device cornprising a tubular

phig adapted for connection with an engine-
cylinder, a meniber snsulatingly nnvunted

erefrom, sald cylinder com- |

- journaled

‘thereon equi

Ber-a-springyiei ] ! ,
electrode 1n viie epen position, a bell-craus
lever serving

connection with an engine-. 11
“tion, and & sp _
cylinder providedat 1ts outer end with a

R ———

ver, said last-named spr: i8lding
mit idle novement- of the bell-crank lever

piston movakle in said cylinder, a vi- | of -the. bell-c
during the return stroke of the piston. .

872,075

thereon and equipped at one side with a

n 1 | eylinder adapted to commuuicate with the
vibratory electrode extending through the.

sngine-cylinder, a vibratory electrode ex-
tending through the base-portion of said
member adjacent to said cylinder, a ball
and socket joint between the vibratory elec-
trode and t]he hase-portion of said member,

including a removable section set nto the’

base-portion of said .member, means for
housing the outer portion of the vibratory
electrode, aird means Xear the outer,end of
the piston for moving the vibratory elec-
trode. | RS s

7. -Anigoition device comprising a tubular
plug adapted for connection with an-engine-
cylinder, a cylinder and an adjacent chamber
insulatingly mounted on said -$ubular piug,
said cylinder adapted to communicate with
the engine-cylinder, a vibratory electrode
léd adjacent to the base of said cylin-
der and extendi

vibratory electrode 1n one
spring-held

direction, and &

ber. . .. | o
. 8. An iQMtiFndevice comprising a tubular
nlug adapted for connection with an engine-
cvlinder, a member insulatingly mounted
OT; ped with a cylinder projecting
from.one. side of the base-portion thereof,
said cylinder adapted to communicate with

the engine-cylinder, a vibratory electrode
journaled. i the

b’a-seuggqtipn of sald mrzin-
Holdmesaidvibratory

.'- """-i-""'"- Pk Lt
T y
- LLE}

‘ ing to actuate said electrode and
having an arm projecting into the path -oi

said .cvlinder: s spring serving to maintain

said bell-crank lever in the operative posi-
ring-held piston,within said

flange adapted to actuate said/bell-crank le-

9. Anignition devige comprising a tubular

plig adapted for, connection with ‘an’engine-

der, a member insulatiligly” rnounted

. - . 1 Co - _ . L
thereon compriging a disk-form

cyh

and a disk-form top-pos 7ith
connecting said base and top-portion at'one

side thereof, said cylinder adapted to oI~

municate with the éngine-cylinder, a vibra-
tory electrode journsled in the lyase-portion
of said member, means projecting normally

through the upper portion of said cylinder

and: serving to actuate the vibratory elec-
trode, a spring-held piston equipped at. 1ts

“euter end portion with means for actuating

aaid last-nained means, and a cylinder in-

‘ | extending into said chamber; & piv-
oted meémber adjsacent to the outer end por-
tion of said eylinder, serving to actv >te said

6ld piston = within. said cylinder
| equipped at its outer end portion with means
. ) | for actuating said last-named pivoted mem-
plug adapted for connection with an engine- | o -
at’ the |
side thereof insulatingly mounted -onsthe
adapted to com-
. municate with the engine-cylinder, a Spring-
piston movable in sald cyhnder, & Vi- .

ring yielding to per-

_ -1ToTin _"ﬂ,se_;-porti{m'
top-portion with a cylinder
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closin% the member carried by said tubular | charge in the engine-cylinder, and a ball-and- -
plug, for the purpose set forth. ' socket bearing for said vibratory electrode 15
10. An igmtion device, comprising a cylin- | having a removable section, for the purpose
der adapted to communicate with an engine- | set forth. . =~ - - |
5 crlinder, a gas-actuated piston, a vibratory | HARRY A. MILLER.
e }fatrode hha,ving a pa,:i"t &Jresenged to thela ' - BENJAMIN G. GILBOUGH.
charge 1n the engine-cylinder, and a pivota ¥ T
bearigng for said gvibr&tory electrode, %ﬁord— Wltl}ﬁﬂsffE?:Li(;H&rry A. Miller:

. ing a gas-tight joint thereat. , EISLA
10 11: Anignition device, comprising a cylin- M. 5: MACKENZIE.

der adapted to communicate with an en-| Witnesses as to Benjamin G. Gilb'ough:
gme—cfrlmdexj, a gas-actuated piston, avibra-| A, U, THORIEN, e
tory elec¢trode, having a part presented tothe | J. H. LanDEs..
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