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- sparking terminals are disigned of mate-.
-rials peculiarly adapted to resist the tend-
ency to wear, burn away and break, and:
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UNITHD sSTATES

PATENT OFFICE.

MANTIN 4. TIIIEL, OF WILEINSBURG, PENNEYLVANIA.

IGWITION APPARATUS FOR COMBUSTION-ENGINES.

1,045,639,

Application filed January 15, 1208.

Lo ali whom it may concern:

Be it known that 1, Marmiv A. Tars,
a citizen of the TTnited States, and a resi-
dent of Wilkinsburg, in the county of Al-
legheny and State of Pennsgylvania, have
made a new and useful Invertion in Igni-
tion Apparatus for Combustion - Engines,
of which the following is a specification.

This inventinon relate:: to internal com-
bustion engines and mcre particularly  to
ignition apparatus for such engines.

An cbject of this invention is the pro-
duction of a simple, accurate and effective
ignition apparatus.

A great deal ot difficulty has been encoun-
tered in ignition spparatus of the make and
break type bacause of the wearing away, the
burning away, or the breaking of the spark-
ing terminals, and a paiticular object of
this invention has been the production of
an apparatus of vhis tyoe in which the

at the same time which are adapted to per-
form the functions required of them.

A further object is the p:-duction of an
igniter mechanism which ir: 'fself is an or-
ganized apparatus znd whith may be ap-
plied to any internal combuslion engine.

A further objeet is the production of a

self contained operating micchanism for the

make and break device whizh is simple in
copstruction and which may be readily
mounted on the engine cyiir der.

Thege and other oljects, some of which

are perfecting of the clefails of the ignition -
mechanism, I attain in an apparatus illus-

trated in the drawings which form s part

of this application. - S
T~ the drawings aecompanying this ap-

plication and forming a part thereof: Fig-

ure 1 is a sectional elevation of an igniter
mechanism embodying roy invention; Fig.|

9 is a plan view of Fig. 1; Fiy. 3 is a plan
view of Fig. 1, looking in the direction of
the arrow on Fig. 1; Fig. 4 is a side ele-
vation of the detail shown in Fig. 1, in con-
nection with a fragmental section of an
engine cylinder: Fig. & is a partial plan
view of FFig. 4; Fig. 6 shows in partial sec-
tion a detail of my invention; Fig. 7 is a
artial section along the line A—A of Fig.

6; Fig. 8 is a plan view of an operating-

mechanism forming a detail of my inven-
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[ tion and is shown in connection with a plan
view of the apparatus illustrated in Figs. 1
and 2; Fig. 2 is an end. elevation of the
apparatus shown in Fig. 8 in- connection
with a portion of an engine cylinder; Fig.
10 is an elevation of a detail of my inven-
tion; and Fig. 11 is a section along the line
B—3B of Fig. 9. ‘

The apparatus consists of a .make and
break device 12 which employs an espe-
clally constructed cast iren sparking termi-
nal 13, which, with a steel stationary ter-
minal 14, is mounted on a eylindrical cover
portion 15 and which is actuated by means
of a self-contained magnetic operating. de-
vice. :

Referring more particularly to Figs. 1, 2,
3, 4 and 10; the igniter mechanism proper
consists of the cover portion 15, which is
sdapted by its design to project through a
suitable opening formed in the wall 16 of a
‘gas engine cylinder and which is securely
mounted on the eylinder. A stationary ter-
minal 14 projects through the eylindrical
cover 15 into the gas engine cylinder and is
surrounded with insulating bushings 17 and
18, which are located between it and the
cover portion. 15. The terminal 14 consists
of a steel rod which is enlarged at its inner
end to form the sparking terminal and
which is threaded at its other end and pro-
vided with a nut 19 adapted to secure the
rod firmly to the cover portion 15 by draw-
ing the terminal end ~of the rod tight
against the bushing 18 and compressing the
bushing 17. This arrangement not only
holds the rod in place but packs the joints
between it and the sleeve portion and insu-
lates the rod from the sleeve portion. A

| washer 20 is located between the nut 19

and the bushing 17 and is provided with an
extending Iug 21 to which a wire of the ig-
nition circuit may be secured. '

A rod 22 extends through a sleeve 23
which extends through the cover portion 15
and 'is mounted thereon by means of in-
sulating bushings 24 and 25, and a codperat-
ing spanner nut 26. The sleeve is provided
at its inner end with an enlarged Hange 27
and the bushing 25 surrounds the sleeve and
is secured in place between the shoulder
formed by the flange 27 and a. shoulder
formed on the cover portion 15. The bush-
ing 24 is secured hetween a specially formed
washer 28 and the cover portion:15, and the
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terminal 18 and wolten me i i T \1!"(7\1‘31‘1
the muﬁ"i until & weided donnection is as-
of the rod and thé
‘cast iron of the ferminal.  lnder such con-”
rhtions Lhe east ivon portlon of the terminal

2 41,
v

m}wr end of the

ll@d in plece on ‘the rod by the b]ﬁ“*
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,,1 3

:ui‘
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‘—(‘T‘ described, is
d in the spanner nut

The spx
the rod
thereby fo. ces the conyex Of‘-‘w 49 nf the
’urmanl 18 dnto the concave depression at
the, nner end of the sleeve 23 and forms a
tight joint and alsq, as outlined, & hear-
for the end of the Ima

: ng block 44, w hich is mounted
the clamp-arim 39 coentacts with
1 an electrical operat-
s for thd movable terminal 13

nined are *"]nu, is-sufficient to pror%nc«
cessary arcing gap between the termi-

nd the »t mmmrv terminal 1‘ The
Laxm 59 s Tormed n‘,tm;‘raﬂyWhh an B shaped
rmature 53 of an elbetro- mfmmﬂ which is
'pmm‘mﬁy mounted o a pin 54 secured to
an B sh *pcd keepar (55, Tlm keeper 55 is
pravided ab one nd {vith a magnetic coil 56
which ¢
sther
tends }
S
the nor
#‘DC "ndq of ‘31

in the other dn ecuon. tho*wav fomnm
g and presenting
1 ,Gutb' pu;»\«* of the magnet to
@ m @haw armatare 53, - The

ig mounted on a straight
red to the wall 16 of the
by means of a sleeve 59,
TO &19 é«’sn ned keeper of
g d te cap the

th o

ng grooves
pin 88, as
$1 extend

39 and oon-
the pin and
H‘m"ne‘: in

»mfm’ : ;
tack with ‘m—wmy portion of
are adapted ¢ nold the © ﬂhapel
‘place, ,;uch a construction permi;
net to be adinsted longitudinally of ahe gnn
and also to be rolled around 1d the pin. Ti
Intter adjustment is objained by loosening
oF one set serew and tightening on the other.

A Hming devide (not shuwn; periodically
Adelivers curveni to the igniter circuit doring
the opurati ! The carrent is
transmitted H.x'(:uwn a wive 62 conneeted to
the timing (kwce“ the coils 36 and 37 and
' 'rc fx 8. and is delivered te ihe movable ter-
‘nal 13 which, eontacting with the termi-
nial 11 cmnp}eter\ the circuit, through the
ferminal rod 14 .md a wire These pe-
riodical” cuvrents’ cause the urmature 53 to
ogeillnte abont its mountmb pin §4 in re-
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“‘3,(){ ihe 10arlot 34.,‘

s moved by the arm 32 through a pre-

tends in o divection and at the
end with a magnetic ecil 57, vhmh ex- -
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-into contac‘r with the siawm' v i

,poruon 37 has been pros

‘ranement inereases the Jife of both the mov-"

sponse to the magne hc puil 4ue to the «

rent -traversing the magnst and to P

through the agency of the clamp-arm 3% 2 "ld

the rod 22, the movable terminal 13, This

operation consists in moving the termingl 18

out of contact with the uatmuarv *enm; 2l
\

14, which brexks the operating circuit of the

magnetic operating devics and canses
spark in the ehgme cvlvime..,. The spring
operates 1n oppo to the armabur

and when the curr >nt cesses to flow d’“ O
the magnetic coils, returns the

Because of the u_,"‘ienﬂ tbe ter
and 14 to wear and biuri away, 1{ is neces-
sary to provide the "ohmg adjustmer

arcund the pin 58 referred to in connection
with’ fhe magnetic opera ting device. By
means of this &dju iment any lost *not‘ion
occasioned by a siight wearing away of
either of the tevmmal mny be taken up.
is Tyund in muwn thet the wear and
on the ueﬁrmge and operating pfwts of fae
rod 92 is excessive when the rod overhangs
its bearings and for this m the !

it
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construetion illus
is located between

the sleeve 38.and ‘*h bearing v vovided in the
spanner nut 26 snd the diffic cultics ordinarily
encountered are overcome. The clamp
35 is of novel design and so arvanged iha
by reversing it on the rod 22 the e"mmzﬂ i :
1s reversed relative to the terminal 14 th
is, it is caused to contect with the opm site
side of the s famm sry terrainal, as shown in
the dot-dash line of Fig. 8. bmh an ar-

ing and stationary terminals and is accom-
phsnod by <o constructing the clamp arm
that when it is m place on the rod the arm
43 will extend at an angle of about 150°
from the general axis of the movs 1b}e ‘{
minal 13. Ths KL‘V way 42 1s so loeat

the rod tn t a line umena ng Lu"()

the G'cnemi zz,Ar of zhe mo mbie termn(u 13
”“hjs, together with the arrangement of to
clamp arm 39 permits the chmp arm o
reversed for the purpose of reversing t
terminal 13.

In accordance with the pr
patent statutes, I have des
ciple of operation of my inv .
with the apparatus which I now comsider to
represent the best embodirent thereof, ont
T desire to have it understond that e appa-
ratus shown is only illustrative o 11 that the
mvemmn can be carried out by other means.

" What 1 elaim is:
S 1. Anigniter
a support, a st
rotatable rod. a spovk
adap’ced to engage
the position of said spurk

gas engines comprisin
tionary spark {erminal,
fermingl on the rod |
stationary ferminal, |
tevminal on the |

T X

i he mxppfz-., @

SYR Oh the rotatable rod.
nected to the movable xod and : 'g con-
necting the bonnet and nat for retaining the
mavable spark u‘zﬂﬂmﬂl in mgfx T/‘mm’r with

cm)mc‘

(3¢

a stationary Lermi»
means for resis
movable 1 eiﬂ"n

the movems
ncd means to which satid
«t*onmeteﬂ for
il bie term
2. An afrrmm for gas engines comprising
- \ﬂzi)pmiﬁ 5 stations ry 5p‘U'k terminal, a ro-
rod, & rx terminal on the: rod
adapted o eng: ge, the’ stationary terminal,
the position of said s )*‘rlg terminal on Lhe
m[uab te rod capable of being reversed,
reversible confac arm-on the "'uaw e rad
ul}d mesns for retzining the movable sps vl
arminal
mm mzi m e,n}

(’G

hle

ar

er 1 \}?Hlf)m

1
1

f2)

M ‘“11; }‘)01')f g mﬂmber,
,‘, the movement of the
y and means cemwcted to
erminal for sngagement with
Ading 1{ uz xdew tension, the

]
o =

‘; h ¢ mova bux

‘1
”;

ox said spring being reversed upon
the s 1 of the movable Terminal.

3. mbination in an ignition appa-
ratus, a.cover portion, a stationary sparking

terminal mounnted on said, cover “portion,
movable terminal o
ing through said cover portien and 2 cast
iron terminal block coGperating with said
v\m'u'y terminal, a sleeve mounted on
cover portlfm and surrovnding said
rod, means for sacmmw said sleeve to said
cover portion, and a boanet cofperating
with said means and provided with o jour-
nal for sald moveble tévminal.
§. In combination in an ignition appa-
cover portion, & stationary sparking

a

sta

Ly

said

TS,
terminal yecured thereto, a movable terminal
comprising a rod extending through said
eover pat £ion and a east fvon terminal block
sotiperating with stionary terminal,
2 glesve m \m‘«l on said cover portion and
arrounding said rod, means, in which said
rod is juurnaled, for securing sald sleeve
o said cover porticn, and a bonnet codp-
erating with said means and provided with
a 3J irnal for said vod.

In combination in an ignition appa-
m{ub. & coyer pmtmn. suhmmrv sparking
S’m'miw al secured thereto, a movable tesminal
comprising @ rod extending through said

-er portion and a cast iron terminal block
erating with said statiopary terminal, a
sleeve manmted on said eover portlon and
surronnding said rod, means, in which said

gaid

m‘ the .

m \“ng‘lgement with the stationary

mprising a rod extend-’
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"45 end may serve as the stationayy spark ter-

4: . 1,04

rod is jorrnaled, for securing said sleeve to

said cover poition, a boanet codperating

with said means and provided with a jour-

“nal for said rod, and an operating arm se

g cured to said rod heiween szid means and
the journal provided in said bounet.

8. An igniter fov gas engines, comprisis

a movable steel rod, and a stationary sie

_ rod, forming a spark terminal, said movable

10 rod provided with an up bifureated ena,

and a cast iron head for said rod, serving

as a spark terminal for said rod, and cast

to-said rod in such a manner that the vpsel

end is embedded in said cast iron head, said

15 cast ivon head adapted to make contact with

the stationary terminal.

9. In combination in an ignition appara-

tus, a movable terminal and an ope:

_mecheanism therefor comprising an ¥ 5

g electro-magnet, a pivotally mouac

shaped armature cobperating therewith and

ael]

adapted to actuate said movable terminal,

and means for mounting said magnet wl
by it is movable longitudinally of
25 mounting means for the purpose of ad
. ing said mechanism relative to-said movable

terminal. -
10. Tn combination in an ignition sppara-

.tus, a movable terminal. and an operating

30 mechanism therefor comprising an § shaped
electro-magnet,  a - pivotally mounied
shaped armature codperating therewith and

~ adapted 'to actuate said movable terminal,
and means for mounting said mechanism

35 whereby said mechanism is movable longi-

tudinally along and is .capable of rolling
Arpose

-about its mounting element for the
‘of.adjustment relative to said movable ter-
- “minal, .~ - - : :
40 11. Tn an ignition apparatus, a support

. member provided with supporting portions

with an intervening space therebetween, a
-rod . projecting through and extending be-
yond said supporting portions so that o

+

minal of the system, insulating means

. mounting said rod in said supporting |
‘tions, a sleeve exiending through and

- jecting beyond seid supporting portions, in-
50 sulating means for mounting said sleeve in
said supporting portions, a rockable rod ex-
tending through said sleeve, a spark fermi-
nal secured to said rod and adapted to make

for

.contact with said stationary rod, a spring

tending to yieldingly rock said rockable
rod in one direction, an electro-magnetic de-
vice . for rocking said rod in the: opposite
direction and an adjustable and reversible
- contact piece between said rod and said
80 electro-magnetic device. b

12. In ap ignition apparatus, a support

~member provided with supporting portions
_with an intervening space therebetween, a
rod projecting through and extending be-
65, yond sald supporting portions so that dne

end may serve as the stationary spark ter-
am, insulating means for
! in said. supporting por-
ading through and pro-
& suppeiting portions, m-
mounting sald sleeve in
Hons so that its axis is
Cnxis of said red, a rockable
thyoagh sald sleeve, a spark

to said rod and adapted to
with said stationary vod, &
@ to yieldingly rock said rock-
in one divection, an electro-mag-
ic device for rocking sald vod in the op-
site dircetion and an adjostable and re-
vsible contact piece between said rod and

L1t e deviee.

giificn apparatus, a rockable
ber, o contact arm secured to
ing mechanism for said
.omprising an electro-
nounted avmature for
with means for com-
niachk plece and reeans
:agnet whereby it is ad-
idimally relative to said mov-

e

terminal me:
1 rosmber

2]

14. In an igoition apparatus, a roc rable
rerminal member, an adjustable contact arm
secured to said member, rocking mechanism

o
&2

ctro-magnet, a pivotally-mounted arma-
ture for said magnet provided with means
for contacting with said contact piece and
means for mounting. said magnet whereby
it is adjustable longitudinally relative to

said movable terminal,
15. In an.ignition apparatus, a stationary
n

secured to the movable terminal, an
shaped electro-magnet, a pivotally mo

&

i
a

secured to said armature.
An igniter for gos enginés comprisi
member, a stationary termins
y the member, a movable terrai-
naljournsied ip the supperting member, &
bonmet mounted on the member, and one end
ot the movable terminal journaled therein,
& contact arm on the movable terminal and
extending through the bonnet, means for

able terminal, and a spring surrounding the
hennet for moving said movable terminal.

1. An igniter for gas engines, compris-
ing a support member, a stationary spark
terminal mounted in the support member, a
sleeve-mounted in the support' member and
having one end thereof concave, & movable
vod journaled in the sleeve, a confact ter-

adapted to enter the concave portion of the
sleeve, a spring tending to yieldingly hold

for said rockable terminal comprising an.

terminal, & movable terminal, a contact arm’

S-shaped armature therefor and a contact

minal on the rod having a.convex portion

said spark terminal in contact and holding.
the convex portion of the terminal in the.
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sleeve for forming a tight connection; a
notched nut on‘the movable rod adapted to

receive -one end of the spring whereby the |

torsion of the spring can be regulated and
means for causing said terminal to break
coutact. - ‘ :

- 18. An ignitor for gas engines comprising
a staticnary terminal, » movable rod, a con-
tact termival on the rod adapted to en-
gage the stationary terminal, a contact arm
on the movable rod, means for operating
the arm for actuating the movable rod, a
spring for rotating the arm in the opposite
direction, and a notched nut on the rod en-
gaging one end of the spring for regulating

. the torsion of fhe spring.

20

25.

30

19. An ignitor for gas engines comprising |

a supporting .nember, a stationary terminsl
supported in the member, a movable termi-
nal journaled in the supporting member, a
coiled spring surrounding the movable ter-
minal for resisting the movement thereof,
and a notched nut connected to the movable
terminal adapted to be engaged by one end
of the spring whereby the torsion of the
spring can be regulated.

20. An ignitor for gas engines comprising
a support, a stationary terminal supported
therein, a movable spark terminéal journaled
therein, a reversible contact arm mounted on
the movable terminal, & spring for resisting
the movement of the movable terminal, and
means on the movable terminal whereby the
torsion of the spring can be regulated,
adapted to allow for the changing of the

>

torsion of the spring upon the reversal of
the contact arm. BN
21, An igniter comprising the support,

the stationary terminal carried thereby, a.

reversible movable terminal journaled there-

"in; a bonnet connected to the. support, a

spring for resisting the movement of the
terminal connected to the bonnet, and means

connected to the movable terminal engaging

the spring for holding it under tension, said
spring. adapted to be adjusted wita respect
to the means connected to the movable ter-
minal for regulating the torsion of said
spring for either position of the movable ter-
minal  for producing a resistance to the
movement of said movable terminal.

22. An igniter for gas engines compris-
ing a supporting member, a stationary ter-

minal supported -on the member, a movable

terminal journaled in the supporting mem-
ber, -a bonnet connected to the support for
having a sleeve in which the outer end of the
movable terminal is journaled for forming
a support for the terminal and a contact arm

connected to the movable terminal inter-

mediate the
net. ¢ -, .

In testimony whereof, I have hereunto
subscribed my name this 6th day of Janu-
ary, 1908.

support and sleeve of the bon-

MARTIN A. THIEL.

Witnesses:
Cuarces W. McGusg,
Jd~o. 8. GreEN.
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