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sparking terminals are d signed of nate 
rials peculiarly adapted to resist the tend 
ency to wear, buri away and break, and 
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UNITED STATES PATENT OFFICE, 
IVEAirTIN A. Th;IIE, OF WILEINSBURG, PENNSYLVANIA. 

Air A.EPAEAESS FGS, CABUSSOE-ENGRES. 

Applicatio filed January i5, 1303. 

to ail uphor, it incial colice'? 
Be it known that , MARTIN A. THIEL, 

a citizen of the United States, and a resi 
dent of Wilkinsburg, in the County of Al 
legheny and State of Pennsylvania, have 
made a new and useful Invertion in igni 
tion Apparatus for Combustion - Engines, 
of which the following is a specification. 
This invention relate: ; to internal con 

bustion engines and more particularly to 
ignition apparatus for Silch engines. 
An object of this invention is the pro 

duction of a simple, accurate and effective 
ignition apparatus. 
A great deal of difficulty has been encoun 

tered in ignition apparatus of the make and 
break type because of the Wearing away, the 
burning away, or the breaking of the spark 
ing terminals, and a palticular object of 
this invention has been the production of 
an apparatus of this type in which the 

at the same time which are adapted to per 
form the functions required of their. 
A further object is the 3 duction of an 

igniter mechanism which itself ig an or 
ganized apparatus and which may be ap 
plied to any internal combustion engine. 
A further object is the iroduction of a 

self contained operating michanism for the 
make and break device whigh is simple in 
construction and which may be readily 
mounted on the engine cyli, der. 
These and other objects, some of which 

are perfecting of the cletails of the ignition 
mechanism. I attain in an apparatus illus 
trated in the drawings which form a part 
of this application. - a 

In the drawings aeCompanying this ap 
plication and forming a part thereof: Fig 
ure 1 is a sectional elevation of an igniter mechanism embodying my invention; Fig. 
2 is a plan view of Fig. 1: Fig. 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. 5 is a partial plan 
view of Fig. 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. 9 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-B of Fig. 9. W 
The apparatus consists of a make and 

break device i2 which employs an espe 
cially constructed cast iron sparking termi 
nai 13, which, with a steel stationary ter 
minal 14, is mounted on a cylindrical cover 
portion 15 and which is actuated by means 
of a self-coitained magnetic operating, de 
WC, 

Referring more particularly to Figs. 1, 2, 
3, 4 and 10; the igniter mechanism proper 
consists of the cover portion 15, which is 
adapted 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 cylinder. A stationary ter 
minal 14 projects through the cylindrical 
cover lis 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 termina and 
which is threaded at its other end and pro 
vided with a nut 19 adapted to secure the 
red 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 

i 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 lug 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 coöperat 

at its inner end with an enlarged flange 27 
and the bushing 25 surrounds the sleeve and 
is secured in place between the shoulder 
formed by the flange 2 and a shoulder 
formed on the cover portion 1.5. The bush 
ing 24 is secured between a specially formed 

ing spanner nut 26. The sleeve is provided 
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washer 28 and the cover portion i5, and the at 
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60 

E. place relative to the 

2. 

sleeve is held in place by means of the span 
iner nit 26, which is threaded onto tie oriter 
end of the sieave and the rod 
22 extends and in which it is journaled. 
With Stich 3, constraction bishi 
25 pack the joinis between the 
the cover fortion 5 and hold the stee ve 
curely in place. The swash: is cap 
shaped and is located between he spazine; 

of 
the Spainternut 26 aid is p!'avi ith a 
set Screw 81 which extends through it, and is 
adapted to hold the sparina: gid 

washer. A. lug. 32 is 
formed integrally, with the washer aidi 
provided at its outer eid with a terri 
screw 33 for connecting it to a wire 
ignitioi circuit. A cylindrical hile 
driliigi in the cover portion 5 &t 3 
of the saine diainster is driied into the adji 
ce: side of the g32, & insulating bids: 
36 is no inted is the hotel 
the role 35 of th& lig 3 
he washer 28 it is gover portion 5 &nd pie 

out; i.e. sleeve 23. 
3g's y for Taed with the Y 

Syndi is provided at its Gaie: gas with a siegye 
portion 38, through which the and 22 ex. 

de: 

ends and in which it is joyinaisd. ... c. 
arm 39 is secured to the yod 22 yetween 
bearing in the sleeve 38 a.d. is béa. 
the spanner I) i. 26 by in 23 is ff.: 
screw 40 and a key yet s 
is place is: 
with a ks 
extendi 

"7th a claimi, 
isitei, a cois; 

& crition: 3 
45 is provided 
which are a 
spring 46 and he 
an opening 48 in y 
spring is rigidly 
struction the tors adjusted by novii; the free end front one 
notch to another withgat, interfering yih 
the adjustmeat, of She rest if this device. 
The rod 22 is providad 
the cast iroz, Esriina 3. * veged c. 
it. The inner. &nd of the Iti is bifurcated 
as shown in Figs, 6 and arid this liffrey irri 
portion is placed in the moist for casting tic 
terminal 3 and molten incta is ri; through 
the noid until a, Weided connection is ns. 
stred between the steel of the rod and khâ 
cast iron of the ferinitiai. Hider such con." 

he carris-tai 
inötches 47 

Osie end of size. 
sarovided wish 

he 
. 

85 ditions the cast iron portion of the terminal 

nat rigidly in. 

br ends with 

: 

... 45,832 
. . . . 

is secured in place on the rod by the bifur 
clied portion and also by the weld which 
xists between it and the rid. The flaage 

t tha ine' aid of the sleeve 23, i 
vided viii) is coileave or cup shaped tiere: 
sion and the terminal 13 is pro sidel with a 
convex bass 43 which extends into the con 

ion of tie seese and which with 
tio; for as a bearing for the 
as has jee, described, 

The spring 46 perates singitudinally along 
thereby forces the conyex bass 49 of the 

i.e. itager end of the sleeve 23 and forms a 
&ight joint and also, as outined, a bear 

ing for the end of the rod. - Thg operating block:44, which is anointed 
3 end of this clanpartin 39 contacts with 

aai operating arm 52 of an electrical operat 
ing apparafus for the movable terminai i8 
and i deteriained arc which is sufficient to produce 
the necessary arcing gap between the terri 
rai 13 and the stationary terminal 14. The 
arm 53 is formed integrally with an S shaped 
& Eng ture 53 of an electro-magnet, which is 
pivotally no anted in a pin 54 secured to 
& S shaped keeper 55. The keeper 55 is 
provided it one end with a magnetic coil 56 
which exiends in orie direction and at the 
other end with a magnetic ecil 57, which ex 
tends in the other direction, thereby forming 
a) S shi: peii electro-nigliet, and presenting 
*the north aid south polies of the magnet to 
the ends of the S shaped ariinature 53, The 
5 shaped raagnet is mounted on a straight, 
pin 58, which is sectired to the wall 16 of the 
&igine cylinder by eans of a sleeve 59, 
which is secured to the S'shaped keeper of 

is ticiapted to cap the ling grooves 
of the pin 58, as 

Siet, screws Si extend fi. 
through each side of the sieeve 59 and con 
tact with int-away. portion of the pin and 
are adapted to hold the 3 shaped magnet in 
p: 
het to be adjusted longitudinally of the pin 
and also to be polied around tie, pin. This 

& a 
'... k- m 

pro 

journale at is oriter end in the Spanier nat 
26 and is the siegy c. 38, of the onret 3. 

is noved by the arm 52 through a pre 

Such a constructio; permits the mag 

the rod 22 to sail the rod outwardly and 
3. 

terminal 13 it the concave depression at 

es 

5 

S. 

2.5 

latter adjustinent is obtained by loosening 
on one set screw and tightening on the other. 

timing device (not shown) periodically 
deliver's current to the igniter circuit during 
the paration, Elie engine. The current is 
transmitted through a sire 62 connected to 
the tinning device, the coil; 56 and 57 and 

e 33, and is delivered it he novable ter 
na 3 which, contacting with the termi 

j}al 14, completes the circuit, through the 
ionina rid 4 and a vire These pe 
ridic: "cirrents cause the as nature 53 to 
(scillite ahort its moting pin 54 in re 

s 
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into contact with the stationary 

portion 3 has been pros 

sponse to the magnetic pisii due to the city 
rent traversing the Inagtai, aid to pei'at 
through the agency of the clamp-arn). 39 and 
the rod 22, the movable terminai 13, This 
operation consists in moviing: 
out of contact with the stationary tertainal 
14, which breaks the operating circuit of the 
magnetic operating evice and causes : 
spark in the engine cylinder. The spring 

air atti: operates in oppositio ( 
and when the current ceases to 
the magnetic coils, retirns th 

Because of the tendency of the er 
and 14 to wear and in away, it is tie 
sary to provide the rolling a disti) 
around the pin 58 referred to in connection 
with the magnetic operating device. By 
means of this adjustment any lost notion 
occasioned by a slight wearing away of 
either of the terminals say be takei lap. It 
is fluid in practice that the Year and it: " 
on the bearings and operating parts of the 
rod. gs 
its bearings and for this reas: the 

the clai)-3 
re:ring pre: 5 

ided in fish 

construction if it. 
is located bety een 
the sleeve 38 and the be: 'ing pres' 
spanner nut 26 and the difficulties ordinarily 
encountered are overcone. The claii 
39 is of novel design an so arrangeti ilia 
by reversing it on the rod 22 the terminai 
is reversed relative to the terminal 14: th 
is, it is caused to contact with the opposite 
side of the stationary terrainal, as sin (Win iii 
the dot-dash line of Fig. 3. 

h. ... 

ing and stationary terminals and is a 'con 
plished by so constructing the clamp arm 
that when it is in place. On the rod the airn 
43 will extend at an angle of about 50 
from the general axis of the movable ter 
mina 13. The ixey-way 42 is so located on 
the rod that a line extending thro l, r. 
center and tha center of the rod is parai; 
the general azis of the Inovable terfinai 13. 
This, together with the arrangement of the 
clamp arm 39 permits the champ arm to b8 
reversed for the purpose of reversing the 
terminal i3. 

in accordance With the 
patent statutes, i have described 
cipie of operation of ray invention, it 
with the apparatus which i is ow 
represent the best embodiment, thereof, but 
desire to have it inderstoid that the appa 

ratus shown is only illustrative ird that the 
invention can be carried out by other means. 
What i claim is: 
1. An ignier' 

a spport, a st 
gas &ngines comprising 

ionary spark erminal, a 
rotataibie rod, a sparis terminal on the roci 
adapted to engage is stafioliary termitis. 
the position of said spark terminal or the 

a terrihai 3 

22 is excessive shen the rod Overhangs 

Such an ar 
ra.ement increases the life of both the nov 

122ns ce 

3GS, 
i. 3. (xiii. C. g. otatalie rad.: inii, co 

scies is le. Yod and a stag Con 
néeting the boi, net and gut for retailing the 
mayable sparis terrainal in angage seat. With 

* terrainai in either position. 
gin as cofirising 

in Gwae fainina. 
of the 

tionary 
2. in ovena in: 

a gid means to Yai sai 
(connected fo ising 

; navate errnina. 
3. An ignitoi' for gas engines comprising 

8. Stipoi{, }, stationary spark termia, a ro 
t:kaibie rod, a spark terminal on the rod 

- ge the stationary terminal, 
the position of said 
rotakable rod capabie of being reversed, a 
Feversite: confict arm on the rotataile rod, 

adipted it eig 
arts territai on the 

and neans for retaining the inovable spark 
taininai in engageinent with the stationary 

her position, 
for gas engines c{}i 

it in the supporting reimbel', a 
sisting the no veineri of the 

ai, and Eneans connected to 
riminal for engagement with 

lding it under tension, the 
Said spring being reversed upon 

the: sal of the nowable terminai. 
5, combination in an ignition appa 

ratiis, a cover portion, a stationary sparking 
terminai mounted on said, cover portion, a 
is able terminal comprising a rod extend 

ing through said cover portion and a cast 
iron terminal block coöperating with said 
stationary terminal, a sleeve mounted on 
said cover portion and surrounding said 
roci, neans for securing said sleeve to said 
cover portion, and a bonnet cofperating 
with said means and provided with a jour 
a for said move hile terminai. 
8, in combination in an ignition appa 

failis, a cover portion, a stationary sparking 
ferinina Sectired thereto, a movable terminal 
comprising a rod extending through said 
cover torti?t and a cast iron teranial block 
{:}{iperating with said stationary terminal, 
a sieve in inted on said cover portion and 
arrollinging 3aii rod, metas, in which said 
red is it trialed, for securing said sleeve 
to said cover portion, and a bonnet coip 
erating with said means and provided with 
a journal for said 'od. 

7. In combination in an ignition appa 
ratus, a cover portion, a stationary sparking 
terminal secured thereto, amovable terminal ce inpsising a rod extending through said 
rover Yoriie and a cast iron terminal block 

&rating with said stationary terminal, a 
sleeve inited on said pover pation and 
siri'): ; cilitag said rod, means, in which said 

S. s 
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O 
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O 

15 

mechanism there for comprising an S shaped 
20 

25 
ing said mechanism relative to said ur) ya 

30 

rod is journaled, for securing said sleeve to 
said cover portion, a bonnet coöperating 
with said means and provided with a joir 
inal for said rod, and an operating arri Se 
cured to said rod hotween said means and 
the journal provided in said boinet. 

8. An igniter for gas engines, comprising 
a movable steel rod, and a stationary site 
rod, forming a spark terminal, said movable 
rod provided with an upset bifurcated eid, 
and a cast iroin head for said rod, Serving 
as a spark terminal for said rod, and cast 
to said rod in such a manner that the upset 
end is embedded in said cast iron head, said 
cast iron head adapted to make contact with 
the stationary terminal. 

9. In combination in an ignition appara 
tus, a movable terminal and an opei:iting 

s 

electromagnet, a pivotally mot 
shaped armattire coöperating tine'ev,iii, and 
adapted to actuate said movable terminai, 
and means for motiating Said magiet 
by it is movable longitizdinally of 
mounting means for the purpose of 
terminal. , 

10. In combination in an ignition appara 
tus, a movable terminal, and an operating 
mechanism therefor comprising an S shaped 
electro-magnet, a pivotally mounted 3 
adapted to actuate said movable terminal, 

35 

40 

and means for mounting said mechanism 
whereby said mechanism is novable tongi tudinally along and is capable of Folling 
about its mounting element for the purpose 
of adjustment relative to said novable ter 
minal. . ii. In an ignition apparatus, a support 
member provided with supporting portions 

45 

with an intervening space therebetween a 
rod projecting through and extending be 
yond said supporting portions so that G 
end may serve as the stationary 3park 
minal of the system, insulating neai is for 
mounting said rod in said Supporting poi's 
tions, a sleeve exicnding through and pro 
jecting beyond said supporting portions, in 

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

60 electro-magnetic device. 
12. In an ignition apparatus, a support member provided with supporting portions 

with an intervening space therebetween a 

65, 
rod projecting through and extending be 
yond said supporting portions so that one 

it 

end may serve as the stationary spark ter 
minsti of the system, insulating means for 

3 re) in said supporting por 
it & steading through and pro 

ii. 3:3 Supg iting portions, in 
i:35’ morating said sleeve in 
33itions so that, its axis is 

ei said rod, a rockable 
ihi ough said sleeve, a spark 

röti fig said rod and adapted to 
iact, with said stationary rod, a 

pring tending to yieldingly rock said rock 
able rot; ii) one direction, an electro-mag 
netic device for rocking said rod in the op 
posite direction and an adjustable and re 
versible c{ntact piece between said rod and 
said elect 'o-ui getic device. 

13, in an ignific is apparatus, a rockable 
initial ine: naer, a contact arm secured to 
i Inaraibet', rocking mechanism for said 

comprising an electro 
ty-anointed armature for 
ed with means for con 

aid contact piece and means 
d :::agnet whereby it is ad 

it di?ail 
} a & innina. 
14. In an ignition apparatus, a rockable 

ierminal member, an adjustable contact arm. 
secured to said member, rocking mechanism 

I' oriting s 

red 
.#43' 
inaike ct; 

S i 

electro-magnet, a pivotally-mounted airina 
ture for said magnet provided with means 
for contacting with said contact piece and 
megas for mounting said magnet whereby 
it is adjustable longitudinally relative to 
said movable terminal. 

35. in an ignition apparatus, a stationary 

S-shaped annature therefor and a contact 
arin sectired to said armature. . . 

: . . 

::pporting 
sipated in : 

inal journ::ied it. 
oriet, acuated on the member, and one end 

ir for gas engines compris w 

einber, a stationary ternitia, 
he member', a movable tertai 

a contaci arm on the movable terminal and 
extending through the bonnet, meals or 
abie terminal, and a spring surrounding the 
bornet for moving said movable terminai. is. An igniter for gas engines, compris 

terminal mounted in the support member, a 
sleeve. mointed in the support member and 
having one end thereof concave, a movable 
rod journaled in the sleeve, a contact ter 
adapted to enter the concave portion of the 
sleeve, a spring tending to yieldingly hold 

3 for said rockable terminal comprising an 
shaped armature coöperating therewitt), 2nd 

terminal, a novable terminal, a contact airn 
secured to the movable terminal, an S shaped electro-magnet, a pivotally motiated . . 

ing a slipport member, a stationary spark 

minal on the rod having a convex portion 

said spark terminal in contact and holding 
the convex portion of the terminal in the 

75 

80 

90 
y relative to said mov 

95 

100 

in the supporting member, a 
of the novable terminal journaled therein, 

115 

operating the arm for actuating the nov 

20 

25 
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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 
contact. " . 

18. An ignitor for gas engines comprising 
a stationary terminai, a movable rod, a con 
tact terrinal on the rod adapted to en 
gage the stationary terminal, a contact arim 
on the 119 vabie rod, Fineans 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 the spring. 

20 

19. An ignitor for gas engines comprising 
a supporting member, a stationary terminal 
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 

25. 

30 

35 

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 terminal journaled 
therein, a reversible contact arm mounted on 
the movable terminal, a 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 

g 

torsion of the spring upon the reversal of 
the contact arm. 

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 support and sleeve of the bon 
net. . . . 
In testimony whereof, I have hereunto 

subscribed my name this 6th day of Janu 
ary, 1908. 

MARTINA. THEL, 
Witnesses: 

CHARLEs W. McGHEE, 
JNo. S. GREEN. 
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