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7o all chun it may concern: in such a way as to force the insulator 55 
Be it known that I, IERMAN F. SADGE- firmly to its seat in old it there until the 

BURY, a fitizen of the Inited States, resid- rotatable instill is rot; it with; it a y the 
ing at 12S l'ark street, in Dayton, county of cam or eccentric portion if it raille 

5 Montgomery, and State of ()hi), have in- meinber from pressi i? the islator. 
vented certain new and useful Irove. When the insulator is this freed the rota - 60 
ments in Spark-lugs, of which I declare table member is adapted to lie \, it is trawn 
the following to be a full, clear, and exact from its bearings, if need bi', to per it coin 
description. plete withdrawal of the is later from its 

10 This invention relates to spark lugs for seat. This withdrawal of the in siliator is 
internal combustion engilies and more par- useful and desii'a tie fir such lises as 65 
ticularly to a way of securing the insulator cleaning the insulator. l'airing is a listing 
in the cylinder whether by securing it in a the electrode r electrodes carried the rely, 
bushing detachably mounted in the cylinder for priming the engine, or even substituting 

li, as is custo Inary or by oliitting the detach- another insulator or slijstituting another 
able bushing and secting the it is it or ill- element for the insulator i r use for son-e 70 
rectly in an opening in the engine cylinder, other purpose such as a attachinent fir co 
It is filed as a continuation or substitute for necting a pump with the angine so that the 
my pending application No. (360059 filed latter may operate the former. 

20 November 13, 1911 disclosing all that is dis- The above principle of operation is a - 
closed in Said pending application bit con- plied in a numer of different for is of coil - 75 
taining additional mattei' hesides. struction herein show and descriled and 
One of the main objects of this invention unquestionably other forms ca) readily be 

was to provide such connection between the devised making use of inly novel principle of 
25 insulator and the member in which it is to operation. The number herein disclosed, 

seat and such means for loiding the formet however, are elieved silicient to connely 80 
in the latter as to permit of very rapid re- indicate my invention and tell how it may 
moval of it therefrom and without the ne- he made use of. 
cessity of Ising a wrench or any tool in such In the preferred form of eliullodinet the 

30 operations. Along with the provision of insiilator is provided with a transverse hole 
quick attachability and detachability of the through which the rotat: lie enlber passes 85 
insulator it was of course also reneered when in place, and turi is if the rotatalle 
that the means for fixing and Jolling the member, when in place with its (: ) or ec 
insulator in place would have to be iglly ('littic portion withii i : it ill (tiei'ition 

35 effective to hold the latter effectively in lace with the hole in the instilator, forces the 
in its seat so as to prevent leakage of gas instal or firmly to its set and holds it there 90 
from the cylinder when under compressio until the rotatalole men)ier is tirel to re 
and it was an object of my invention to pre- lease the pressire of the insulator. To re. 
vide means accomplishing this. in ove the insulator entirely fro) its seat 

40 The above objects are accouplished with the rotatable member is pullet axially out 
my invention by the use of a rotatable mein. of its irearings and the pening in the inst - U& 
ber having a handle shaped for covenient at or where tip in the insiilator is conpletely 
grasping by the hand, so that it, nay to na - freed for manlal removal from its seat. 
ually turned and having a learing or lear- In another form illustrated make use 

45 ings in some fixed anemier such as the lish - of two pins or rotatalie nealers having 
ing in which the insula or is to seat, or if can or eccentric portions projecting fiver 100 
there is to be no bushing, in a bearing or shot dei's on the inst lator instead of having 
bearings rigid with the engine casing. in a single rotatable inclini, 'I' 'st eiting through 
having a cam portion, or a portion eccentric the insula for. 

50 to the axis of the bearings which acts either In still anothe form I use a single rota. 
directly, or through some intermediate col). table linemier but have it extei through a 106 
nection, upon the insulator, when the rota - notch in the side of thic inst at ; it instead of 
table member is merely rotated, and witi oilt, thirough a hole thi'? ugh its insii i? ter. 
being given any other novement whatever, have still frier list rat (, ; fon) in 
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'sely if the insulator at all, but as 
E::iings oil the lushing and extends gener 
ally longit clin: l y if the plug alud at the 
site of the inst at or aid with the direction 
of action (, ; the cais (or eccentric portion of 
the rotatale inelle' transverse to the axis 
of the inst (lator. ii) this form make use 
of a Wedge extending through a transverse 
opening in the insulator having erud bearings 
in the bushing and abutting at one end 
:against the rotatable member and adapted, 
when the rotatable member is rotated in its 
bearings, to be moved transversely of the 
plug and in such movement by reason of its 
Wedge action on the insulator, forcing the 
latter, at an angle to the direction of move 
ment of the wedge firmly against its seat in 
the bushing. 

It will be seen that in all these forms 
it is immaterial so far as my broad inven 
tion is concerned, whether the can or ec 
centric portion of the rotatable member acts 
directly upon the insulator or through some 
intermediate element or elements; also that 
it is immaterial whether the effective action 
of the cam or eccentric portion of the rota 
table member is in the direction of seating 
movement of the insulator or some other 
direction with suitable connections, such as 
the wedge shown, for changing the direction 
of action of the force applied to cause it to 
act to move the insulator firmly against its 
seat. 

In the preferred form in which the rota 
table member extends transversely through 
the insulator may so shape the hole in the 
insulator that the rotatable nember cannot 
tirn all the way over but only slightly past, 
the position at which it has in partid the 
greatest it is verse it or displacement to the 
iii's lair, whereupor its cam or eccentric 

rtist engages the side of the opening in 
the insii iiitor and revents its further rota 
tioti in that direction, and since the rotatable 
line ill't' is then sightly past its position in 

it 'til ig his greatest throw to the insulator 
thi? atter will have to be again tightened 
st it visit against its seat before the rota. 
:lie : enber can be turned back to its start 

3: ; ; ; ;sition. With this construction when 
ii - at r is filly in place it is an 're or 

Akid tiere is the eccentric or can for 
?f tie 'ottable member which effe 

t'. ' ' ' sists as a 'ring or light as tend 
iiig for if it is: i , is: ' fatalie timber and 
ti, 'ligh if free the insulator. Of coarse this 
iii}} iting of the riative movement of the 
i"(tiltille is ember hay be accomplished it 
*ther v4's no as to accomplish the locking 
: 'til 3: the insiilator. For example, the is it: ' ' ' 'sin' casing may be provided 
* if: il ' ' : tilis, whic' sole art of tie. 
19:1; ' ' titler will engage, when rotate 
fire desi'ei extel)t, and thus in it, instead 

the retailable member does not extend 

1,289,860 

of the insulator, the rotation of the rotatable 
anember. 
The above locking action of the rotatable 

Inenbei is not necessary, however, and, in 
fact, 1 prefer to so locate the transverse hole 
in the insulator that such will not result, as 
the friction between the cam or eccentric 
portion of the rotatable member and the in 
sulator is sufficient to resist all occurring ac 
cidental jars or taps which might tend to 
loosen the parts, But if it is desired to pro 
vide for limiting the rotation of the rota 
table member I may make use of some fixed 
stop or projection on the bishing or casing 
to limit this rotation. 
More specifically it was an object of this 

invention to have the insulator carry both 
electrodes and my invention embodies a 
novel arrangement of these electrodes and 
provides for electrical connection from one 
of them to the engine cylinder by means of 
the rotatable member when the latter is 
holding the insulator in its seat. Removal 
of the rotatable member therefrom breaks 
the electrical connections and prevents 
sparking at the electrodes when the rotatable 
member is not in place. By this construc 
tion one can quickly, by merely removing 
the rotatable members of his spark plugs, 
render his engine inoperative by others not 
having rotatable members fitting his spark 
plugs. It is not to be considered necessary 
to my broad invention for fixing the in 
sulator in place, that the insulator carry 
both electrodes for it may, if desired, carry 
Jut one, the engine casing or spark plug 
bushing carrying the other in some well 
known manner, and in this case the rotatable 
member would not serve as part of the 
electrical connections at al. To the end 
that both electrodes can be renoved with the 
instilator for cleaning or adjustment and 
that their relationship will not be changed 
in Feiloving the insulator, I prefer to mount 
both electrodes in the insulator so that they 
are both carried by the same element. Some 
of the forms have shown both electrodes as 
carried by the insulator and some but one 
and I may or may not, as desired, have the 
rotatable member when in place directly en 
gage with one end of one electrode. In one 
for shown a little gap in which an addi 
till: spark will jump if desired is pro 
vided. 

Since in the preferred form the bearings 
for the rotatable member are not of the 
S:lie diameter and the rotatable member 
| list be placed in them in the same relation 
shi), and since in practice it is found that 
tl; c. Jushings when screwed in the engine 
casing will not always present a single set 
of bearings in the position Inost convenient 
for insertion aid removal of the rotatable 
lie bel', I lay if desired provide a plurality 
Uf bearings or sets of bearings for the rota 
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table member arranged at aifferent periph 
eral points about the bushing so that some 
one set of hearings will always be, wheil 
the bushing is in place in the engine, in 
position very convenient for reception of the 
rotatable member. 

It is a preferred embodiment to have the 
transverse opening in the insulator counter 
bore at it sends leaving a bearing portion 
at the center of the opening in the insulator 
upon which the rotatable member, directly 
or through some intermediate element, acts. 
By such provision the force for fixing the 
insulator in place against its seat is ap 
plied over a Saller area, and by being ap 
plied near the axis of the insulator allows 
the latter to better tilt in any direction and 
be more squarely seated against its seat thus 
making a more effective gas tight connec 
tion between it and the nember in which 
it is fitted. 

I also prefer to elongate slightly one or 
both of the fixed bearings in which the ro 
tat:uble member works, in a direction sub 
stantially at right angles to that at which 
the cam or eccentric portion of the rotatable 
unenber is to att, in tightening the insulator 
in lace so that the rotatable member can 
have a slight angular or bodily displacement 
so as to readily adjust itself to take care of 
any slight variations in the location of the 
fans verse ope'ling in the insulator so far 
as still occur in the plane of the opening at 
right angles to the axis of the insulator, 
This provision is of most utility in connec 
tion with the fortins of the invention in which 
the side of the Opeiing in the insulator does 
not limit the rotative movement of the ro 
tatable nenber, but which movement, if 
limited at all, is limited by some other ele 
net that the instaltor such as some pro 
jection in the busing, and in fact is most 
preferalle in the form which I most prefer 
in which there is not provided any means or 
construction to limit the rotation of the rota 
table meller at in which the latter can be 
rotated in either angular direction to or from its is litr seating position. 

Besides, crisisting in the operation and 
striction alii ve oittlined any invention 

consists in vari is novel combinations and 
rei:itionships if elements which will now be 
it i? specifically discribed in connection 
with lie : ('' ' ):nying drawings which 
fi ' ); it if this specification, and in which 
ligre 1 is a front elevation of a com 

letel is eit bodying my novel way of 
fast enig tie insulator in place in its pre 
ferred embodiment. 

iig. 2 is a view of the same in section on 
t is i; it it - it of Fig. 1. 

Fig. 3 is a view of the preferred embodi 
ii) - i. it the rotatable member used for fas 
'i is the insulator in place. 
Fig. 4 shows two broken away portions of 

the bushing of Fig. 1, in which the bearing 
openings for the rotatable member are sit 
lated showing these (penings elongated in 
a plane at right angles to the axis of the 
plug. - 

Fig. 5 shows a different modification in 
which the rotatable inelnier is not arranged 
transversely of the plug but acts to force 
the insulator longitudinally of the plug 
through the medium of a transversely nov 
able wedge. 

Fig. 6 shows a method of securing the ill 
sulator directly in an opening in the cylin 
der omitting entirely the separate lushing 
shown in the other fortins. 

Fig. 7 shows still another modification in 
which two rotatable members are employed 
and in which the insulator carries but one 
electrode and has no transverse opening 
through it. This view also show's applied 
to the bottom of the bushing an adjustable 
element having diverging openings for 
spreading the exploding gas in various di 
rections in the cylinder upon ignition in the 
chamber between the insulator and the ad 
justable element. n 

Fig. 8 shows a different modification in 
which instead of the diametrical opening through the insulator a notch projecting in 
from one side is formed. This vicw also 
shows a side view of the adjustable element 
on the lower end of the bushing shown in 
Fig. 7 and shows the same as forming one 
electrode. This adjustable element can of 
course be omitted from these forms and the 
bushings may in other ways carry the other 
electrode or the insulator may as in the other 
cases carry both electrodes one of them mak 
ing connection with a rotatable member 
when the latter is in place. 

Fig. 9 is a bottom plan view of the adjust 
able element of Figs. 7 and 8. . . 

Fig. 10 is still another modification in which the rotatable member is provided with 
a knurled head for grasping for manual ro 
tation and in which the rotatable member acts through a ring surrounding the insula. 
tor and resting on a shoulder on it, to hold the insulator in place against its seat in the 
bushing. - 

Fig.11 is a sectional yiew of Fig. 10. 
Fig. 12 is a view similar to Fig. 11 but 

not showing the insulator, and rotatable 
member in section. This view is taken it 
right angles to the view in Fig. 1. 

Fig. 13 is a perspective yiew of the form 
of rotatable member used in Figs. 10 to 15. 

Fig. 14 is a view inside elevation of the 
ring through which the rotatable member 
acts to hold the insulator in place showing 
the rotatable member in section, and 

Fig. 15 is a view similar to Fig. 11 of 
another embodiment of the invention in 
which the rotatable member acts directly on 
the insulator to hold it in place and in which 
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the removable rotatable member is in direct 
contact with one of the electrodes when the 
insulator is locked in place in the bushing. 
In this form also the opening in the insu 
lator is so located, that one of its sides pre 
vent complete rotation of the rotatable men 
ber but stops it after just passing the posi 
tion effecting nuaximum displacement of the 
insulator. d 
In the preferred form shown in Figs. 1 

and 2, the plug is composed of two main 
parts, the hushing 1 and the insulator 2, the 
former having an externally threaded por 
tion 3, by means of which it can be remov 
ably secured in a threaded opening in the 
wall of an engine cylinder. The insulator 
2 is adapted to be removably secured within 
the bushing 1. The insulator in this form 
carries both electrodes, 4 and 5, for the 
spark though it may carry but the one 4, if 
desired, leaving the other to be carried by 
the bushing. By the removal of the insu 
lator from the bushing the electrode or elec 
trodes carried thereby are also taken out of 
the engine for examination, cleaning, or ad 
justment, without the necessity of unscrew 
ing the bushing from the engine. The mem 
ber 1 is preferably of non-circular shape at 
its upper portion whereby it can be conven 
iently operated by a wrench for insertion in 
and removal from the cylinder. The bush 
ing 1 is hollow and the diameter of the axial opening is larger at the upper end than 
at the lower externally threaded end, there 
being formed at the place where the diame: 
ter of the axial opening changes an internal 
shoulder 6. 
The exterior of the insulator 2 is shaped 

at its intermediate and lower portion to fit 
in the opening in the bushing i. It is pro 
vided with a shoulder 7 adapted when the 
insulator is in place in the "sting to rest 
on the shoulder 6 being, in use however, 
preferabi separated therefrom by a gasket 
8 of asbestos, copper asbestos, soft copper 
or other suitable material adapted to assist 
in forming between the shoulders a fairly 
gas tight connection to prevent escape of gas 
under compression in E. cylinder. Instead 
of this type of gas tight connection between 
the insulator and bushing I may onit the gasket entirely and grind very smoothly the 
contacting surfaces of the shoulders 6 and 
which does very well in practice in form 

ing a gas tight fit or may employ, instead 
of the shouldered connections between the 
bushing and insulator, a conical fit between 
these members throughout their length or 
such of their length as desired, cither grind 
ing the contacting conical internal and ex 
ternal surfaces and omitting a gasket of 
other material between them or omitting 
such silioothing operation on the surfaces 
and fitting a suitable gasket between the 
conical surfaces, 

1,269,880 

As indicated above the insulator is firmly 
forced against its seat and held there, re 
gardless of the particular form of seating 
connection between the insulator and bush 
ing, by means of a rotatable member jour 
naled in fixed bearings and having a portion 
acting as a ca, eccentric or crank when the 
rotatable meruiser is turned to engage the ill 
sulator and force it firly against its seat in 
the bushing. In the form illustrated in 
Figs, 1 and 2 and now licing described the 
portion of the insul: ; r above the shoul 
der is provided with a diametrical opening 
9 counter lored at both ends at 1() and hav 
ing the inter ediate straight portion 11 
which is engaged by the rotatable member 
when the latter is rotated, to force the in 

70 

80 

sulator against its seat in the bushing. The 
bushing is provided near its top with dia 
metrically opposite holes 12 and 13, one or 
both of which are elongated somewhat in the 
plane of the openings at right angles to the 
axis of the plug, and the vertical dimension 
of the openings at right angles to the elong 
gation of the openings are different for the 
different, holes. The rotatable member 14 
has two concentric bearing portions 15 and 
16 of different diameters and corresponding 
respectively with the vertical dimensions of 
the holes 12 and 13 in the bushing. Be 
tween the bearing portion 15 and 16 is the 
cam, eccentric or crank portion 17 which, 
so far as its function is concerned, may be 
either in general concentric with the bear 
ings 15 and 16 but having a cam portion on 
one side, may be shaped off the center of the 
bearings 15 and 16 on the order of a crank, 
or may be just turned around but eccentri 
cally to the bearings 15 and 16. Still other 
forms of the construction might suggest 
themselves but the one shown is believed 
sufficiently illustrative. In it the interme 
diate portion of the rotatable member be 
tween the concentric bearing surfaces 15 and 
16 is circular but turned eccentrically to the 
axis of the concentric bearing portions 15 
and 16. 
All that is necessary is that this portion 

of the rotatable member is of such shape or 
contour that when the member is rotated 
some portion of it whose periphery does not 
for a circle concentric with the axis of the 
bearings 15 : t:d 16 will swing around and 
by engaging the insillator, and in the pre 
ferred form the hottom of the middle po?'. 
tion 11 of the dialetical opening in it, force 
the insil: or longituliually of the bushing 
to firmly seat, it ag:iist its seat in the blish 
ing. Whe tie parts are: in face the (). 
tatale nein her extends through the trans 
verse opening in the insulator and has its 
bearings 15 and Ji resting respectively in 
the holes 2 and 13 it le bushing. In this 
position the ca, (c.citric, or crank por 
tion 17 of the retatabic eIber 11 is within 
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the opening 9 of the insulator and when the 
parts are tight the rotatable member is in 
such angular relation sli that the part of 
portion 17 project it g f: it liest from the axis 
of the bearing 15 an it is against the lower 
surface 11 of the opening () and is holding 
the insulator firmly against its seat. Rota. 
tion of the rotatable tier (it cases the ec 
centric or 'a portion 17 f it to love up 
wardly and release its pressure on the insula 
tor. When the parts are thus looselled the 
rotatable member may be axially withdrawn 
from the holes 12 and 13 and the opening 9 
of the insulator after which the latter can 
be normally withdrawn from the bishing. 
The rotation of the member y the opera - 
tion of the handle brings the can, eccent ric 
or crank portion in '?) tact with the in si 
lator or electrode nea is at a point that is in 
substantial ainenient over the hearing axis 
of the member, as well as with the point of 
'ontact of the inen) rer against the listing 

. So that these loits in it s stat it case 
a substantially 'deal center' effect of the 
parts involved. The rest it is, there is little 
or no tendency to 'a tise the neber to be 
turnet backwari or forward by the reac 
ing forces creafed when the inenber is ro 
tated and the can portion is rought into 
'ontact with the insulator. At least, no uno 
illent of force of sufficient effect to exceed the 
frictional resistance created by the reacting 
forces. This is mainly due to the fact that 
the movement tending to rotate the can 
either way by the reacting forces is exerted 
SO close to the axis of the rotatable member 
as to be acting practically on the line of the 
axis, and therefore produces a moment of 
force insufficient to overcone the fictional 
resistance of the member against rotation. 
Should the insulator be stuck somewhat in 
its, seat, turning of the rotatallenenier hrough substantially 180 will, similarly, 
RE action of the portion 17 upon the 
Ipper surface of the portion 11 of the open 
ing 9, positively force the insulator up 
wardly to loosen it. After this loosening 
operation the rotatable member is axially 
withdrawn and the insulator can be freely 
removed. The rotatable men her in the for 
illustrated in Figs. 1 and 2 is provided with 
a bent portion 18 forming a handle through 
which it can be conveniently manually ro 
tated, inserted and withdrawn. 
The insulator of my plug may be of any 

suitable substance such as porrelain or mica 
but I prefer to use a form of lava or other 
stone. It is provided with a contact screw 
19 at its upper end adapted to be electrically 
connected with one pole of a hattery. From 
the screw there extends longitudinally 
through the insulator a conducting wire 
which projects centrally out through a coni 
cal recess in the lower end of the insulator, 
the wire not going straight through from 

one end of the insulator to the other but be 
ing bent around the opening 9 so as to leave 
stallicient insulation between it and the open 
ing 9 as well as between it and the exterior 
of the insulator. While, as stated above, it 
is of necessary to have the insulator carry 
both elect rodes I prefer to have it to so and, 
in the for in being described and illustrated 
in ligs. 1 alil 2, another electrode 5 extends 
longit Illinally of the insulator from about 
the center of the opening 9 to the lower end 
of the insulator fron) which it projects near 
the periphery. The projecting portion of 
this electrole is bent laterally at 22 beneath. 
the end of the electrode 4 and between these 
portions of the two electrodes in proximity 
to each other the spark is adapted to ass. 
The upper end of the electrode 5 makes elec 
trical connection with the portion 17 of the 
I'of a talle member, which is made of retal, 
when the latter is holding the insulator in 
place an I firl gll this rotatable ment el' the 
elect ride electrically connects with the en 
gile 'A' inter from which the circuit is con 
titled if the Isla way back to the other pole 
of the battery. 
jects, the 'ota fable member may or nay not, 
as desired, directly contact with the electrocle 
5 for it inlay, le just close enough to the elec 
trode so ti at a spark will also leap across the 
gap between these elements, if such is cle 
sired, as is sometimes the case. In either 
case axial le) oval of the rotatable meter 
serves to effectively break the electrical cir 
cuit fi}r the spark which will not occur until 
the rotatable member is again properly in 
serted it place. 
As it will ii Fig. 4 the bearings 2 and 

13 for the 'ot a table neitber 14 are elongated 
to perin it is little ingular or bodily dis 
pla?tellent of tie rotatable member to take 
care of v: 'it i? is in location in a trans 
verse plane of the opening 9 of the insula 
tor which may occur in practice. Either or 
both of their Inay be so elongated or, by ac 
curately locating the hole in the insulator 
and those in the bushing, this elongation of 
the holes 12 and 13 may be omitted entirely 
though I prefer in practice to elongate at 
least one of these a little. 

In the for of the invention shown in 
Fig. 5 the shape of the opening in the in 
sulator is changed as is also the horizontal 
holes in the bushing as instead of the rota 
table member passing through them a wedge 
28 passes through these holes and opening, 
which wedge has an inclined portion 24 en 
gaging the similarly inclined portion 25 of 
the intermediate lower portion 26 of the 
transverse opening 27 of the insulator. The 
ends of the wedge have straight bearing por 
tions 28 and 29 of different size adapted to 
work in correspondingly shaped holes in the 
bushing. The wedge of this form is adapt 
cd to be moved transversely through the 
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insulator by means of the same kind of a 
rotatable member 14 as in the preferred em 
bodiment but mounted vertically in bearings 
30 projecting from the side of the bushing. 
The derence in construction of this form 
over a preferred form described above is 
that the rotatable member instead of ex 
tending transversely through the insulator 
and acting directly upon it to force it 
against its seat, has its effective action trans 
verse to the axis of the plug, and acts through 
the wedge to force the insulator at right 
angles against its seat in the bushing. To 
remove the insulator of this form from the 
bushing the rotatable member must first be 
loosened and moved vertically endwise from 
its bearings and then the wedge extending 
through the opening in the insulator is with 
drawn whereupon the latter is free to be 
removed. The reverse of this operation 
takes place in assembling the parts. 

Fig. 6 may be described as showing a 
modification in which the bushing is omitted 
entirely as a part of the plug. In this the 
insulator seats directly in an opening in the 
engine yer in the same way the in - 
sulator of Figs. 1 and 2 seats in the bushing 
1. Ears 31 projecting from the cylinder 
have bearing hooks against the lower sur 
faces of which the rotatable member seats 
at its bearing surfaces 15 and 16 as its por 
tion 17 is forcing the insulator in place or 
holding it there. The action of the parts is 
otherwise the same as in the form of Figs. 
1 and 2. 

In Fig. 7 another modification is shown 
in which the insulator 2 is cut away at dia 
metrically opposite portions at 34 to forms 
shoulders 35. and, instead of a single rota 
table member being used, passing througri 
the insulator as in Figs. 1 and 2 two short 
rotatable members 36 are employed eacil 
working in its single individual bearing its 
the bushing and having a portion 37 adapted 
to engage its shoulder 35 of the insulator 
and the two together acting to 'force the lat 
ter against its seat in the bushing. In this 
form but one electrode is shown as carried 
by the insulator though obviously this form 
is also susceptible of having the insulator 
carry both electrodes as by running one end 
of one to one of the shoulders 35 for engage 
ment with its rotatable member 36 when the 
latter is tightened down in place. In this 
form, to remove the insulator, both rotatable 
members are rotated to loosen them and then 
are axially withdrawn, whereupon the in 
sulator may be axially removed. 
ln connection with this form carrying but 

one electrode I have shown an adjustable 
element 38 screw threaded at 39 to detach 
ably cooperate with internal Screw threads 
40 on the lower end of the bushing. In this 
way the distance of this element 38 from the 
electrode 41 carried by the insulator can be 
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varied. The upper side of the element 38 is 
chambered at 42 and between the element, 
and the lower end of the electrode a combus. 
tion chamber including the chamber 42, is 
formed. IDownwardly extending and di 
Verging openings 43 start adjacent the elec 
trode 41 and extend through the element 38, 
and these openings serve to spread the 
ignited and flaming gases in the combustion 
chamber as they rush out through them after 
being ignited. The ignitian in the combus 
tion chamber is caused by sparks passing 
from the electrode 41, to the adjacent points 
On the upper surface of the element 38 which 
is of metal and being electrically connected 
with the bushing, serves as the other elec 
trode with a plurality of contact points 
around the end of electrode 41. By means 
(if the rushing of ignited gases in all direc 
tions from the combustion chamber through 
iiie stilali openings 43 in the element 38 the 
ignited and burning gases are distributed 
in ore or less through the cylinder and a more 
complete ignition and combustion of all the 
fuel in the cylinder results. The spark gap 
can be varied by merely adjusting the ele 
ment 38 vertically in the lower end of the 
bushing. Of course this feature of the in 
vention can be used even though the insula 
tor carries both electrodes, and can be ap 
plied to my preferred form by merely ex 
tending the lower end of the blishing shown 
in Figs. and 2, and internally screw 
threading this lower end a screwing the 
element 38 therein. In this form the ele 
lient 38 would not need to form an elec 
trode but would serve to form the combus 
tion chamber and to deflect the ignited gases 
as they rish therefrom into the cylinder 
after having been ignited by the spark pass 
ing between the electrodes shown in Figs. 1. 
: ; ; which in such case would occur with 
is the combustion chamber. 

the form shown in Fig. 8 is similar to 
ii it just described except that a single ro 
tatable member is employed which instead 
of passing through a diametrical opening 
in the insulator passes through a notch cut 
in the side of the insulator, and serving the same purpose as the opening 9 of Figs. 1 
and 2. - 

Relative to the embodiment of my inven 
tion shown in Figs. 10 to 15 the operation is 
more or less the same as in the other figures. 
A type of screw thread or the bushing is 
shown which is different from hat, which 
is shown in connection with the other ig 
ures, though this does not affect my inven 
tion at all as also des not the different con 
struction of the end of the rotatable member 
which instead of a bent handle of the other 
forms, consists of a knurled head 44. In 
the form shown in Figs. 10 to 14 I propose 
to force and hold the insulator in place not 
by direct engagement of the portion 17 of 
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the rotatable member with the bottom of 
the transverse opening 9 in the insulator but 
through the R of a ring 45 surround 
ing the insulator and located between it and 
the bushing and resting upon and acting 
against the upwardly i: shoulder 46 
on the periphery of the insulator. The ring 
45 has oppositely disposed openings 47 
through which the rotatable member passes 
as well as passing through the transverse 
opening 9 in the insulator and the extremi 
ties of the portion 17 of the rotatable mem 
ber are located in these openings 47 when 
the parts are in place and serve when the 
rotatable member is rotated to force down 
the ring 45, and by reason of its seating on 
the shoulder 46 of the insulator, force the 
donwardly facing shoulder 48 of the insula 
tor downward against its seat or shoul 
der in the bushing or against a gasket 
on the seat in case a gasket is used. In 
this for I have shown the openings in 
the ring of such shape and location as to 
have a corresponding side of each opening 
nearer the axis of rotation of the rotatable 
member than the other sides so that the por 
tion 17 of the latter member will be carried 
against such sides of the openings in the 
ring after just passing the position at which 
it displaces the ring and insulator down 
wardly the maximum distance, which sides 
of the openings in the ring will thus serve 
to prevent further rotation in that direc 
tion of the rotatable member. Also when 
the rotatable member is thus stopped from 
further rotation it cannot return to release 
the insulator without sufficient force being 
applied to rotate it back past its position 
calling for maximum displacement of the 
insulator. By this construction the rota 
table member when rotated until it is 
stopped by the sides of the openings 47 in 
the ring acts more or less as a lock against 
unseating of the insulator by any accidental 
jar or tap. 
A similar action is presented in the form 

shown in Fig. 15 which in this respect dif 
fers only from the form of Figs. 10, 11, and 
12 in that the ring 45 of the last mentioned 
form is done away with and the opening in 
the insulator shaped and located just 
the openings in the ring thus presenting a 
construction in which the locking and seat 
ing operation of the insulator is the same 
except that the portion 17 of the rotatable 
member coacts directly with the bottom and 
side of the opening in the insulator and 
not through the intermediate ring. Of 
course in this form, I do not need the up 
wardly facing shoulders on the insulator 
within the bushing and the insulator is 
shown as completely filling the bushing at 
this point. In the illustration in Fig. 15. I 
also show the upper end of one electrode in 
direct contact with the rotatable member 

7 

instead of slightly separated therefrom as 
in Fig. 11 to form a sparking gap at the 
juncture. 
The above description I believe sufficiently 

illustrates iny invention so that one skilled 
in the art can readily nake and use it. I 
wish it to be distinctly understood however 
that the various forms are merely illustra 
tive as I now perceive various other forms in 
which it may be en loodied but which it 
seen is needless to describe herein. As con 
cerns my novel way of forcing the insu 
lator of a spark plug to its seat, and hold 
ing it there it is inmaterial whether the in 
sulator carries both clectrodes or not or 
whether, if carrying both, the second one 
takes electrical connection with a engine for 
return to the battery or magneto, through 
the rotatable ember or not. I have show in 
and now prefer such construction it being 
a very convenient arrangeulent and one in 
which the usefull ess of the plug may be 
temporarily and cuickly destroyed so that 
the engine cannot be I'lli. y merely renov - 
ing the rota fall: it'liber fro)) its place. 
This provides nea is whereby the owner of 
an engine can, by Imerely relat) sing the ro 
tatable member, readily 'event removing 
of his engine by someone not intended to run 
it and having no rotatable lineber of such 
size and shape as to fit his plug. This fea 
ture of the invention I however also desire 
protection for and accordingly present claims 
directed to it. I also consider it to be imma 
terial so far as my novel way of fastening 
the insulator in place is broadly concerned, 
whether the rotatable menber acts directly 
on the insulator or through an intermediate 
element such as the ring shown in Fig. 11 
or the wedge show) in Fig. : whether the 
rotatable member extends transversly of the 
plug as in lost of the figures or longi 
tudinally as is illustrated in Fig. 5; whether 
there is a single rotata in enber as in most 
of the figures or a plu'ality of them as in 
Fig. 7; whether the rotatable member ex 
tends through the insulator or just over it as 
in Fig. 7; or whether as in Fig. 5 another ele 
ment passes through the insulator; or, if 
solic element is to pass through the insu 
lator, whether it is through it notch in the 
side of the latter or through a transverse 
opening in it; whether the rotatable member 
is to be prevented from eoniplete rotation 
when in place and is rotatable in but one di 
rection to seat the insulator to its seat as is 
the case with the forms of Figs. 10 to 15, 
or whether the rotatable ulember can be ro 
tated in either direction to maximum dis 
placement of the insulator, and in either di 
rection to release the insulator as in the 
form is shown in Figs, 1 to 9; or if complete 
rotation of the rotataile ember is prevent 
ed whether this is dote in the manners 
shown in Figs, 10 to 15 ur in some other 
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way such as by some stop on the bushing for 
cosperating with some part of the rotatable 
eliber. In fact the rotatable member need 

not be of the shape as shown but all that is 
necessary is that it be so constructed so 
that at some portion or portions along its 
axis of rotation its periphery is not a con 
plete circle concentric with its axis of rota 
tion so that such portion or portions will 
when the member is rotated coöperate either 
by direct engagement or through some inter 
in ediate element or means, so as to move the 
insulator to its seat and hold it there so long 
as the rotatable member is not turned to re 
lease it. I have shown the member as having 
between its concentric bearing portions a 
portion circular but turned eccentric to the 
axis of the bearing portion or portions but 

l: inly the men her might be a substantially 
st 'aight inenber of circular cross section but 
with a periheral projection or cam at the 
lesi'e lilt; or the same result would be 
accomplished by a member of circular cross 
sect in with some point or portion bent out 
of a lineuent with the portion to form its 
bearing. It is also not even necessary to the 
use of my broad invention that a bushing be used as in some cases, as with engines spe 
cially made. I desire to eliminate the usual lushing adapted to detachably engage with 
in an opening in the engine cylinder and 
journal Iany rotatable member. directly in 
bearings on the engine casing as shown in 
Fig. (5, the insulator seating in such case 
similarly to the way it seats in the bushing 
in my other forms. It is only necessary that 
the rotatable member be prevented by some thxed member at its bearings from moving 
in a lire,'tion reverse to that in which the 
ecceitrie (lition of the member acts when 
forcing the insulator to its seat. The throw 
of the eccentric portion of the rotatable 
member I may vary as desired and it is not 
even necessary that the rotatable member 
displace the insulator the maximum amount 
in order for the friction between the parts 
to hold them in their moved position. It 
has been found in practice that the rotatable 
member can be stopped in positions causing 
a varying displacement of the insulator yet 
the friction without the locking effect de 
scribed with reference to Figs. 10 to 15 will 
be sufficient to retain the rotatable member 
and the insulator in their moved position 
sufficiently well for all practical purposes. 
This provides, by varying the extent of ro 
tation of the rotatable member, for varying 
the pressure with which the insulator is held 
in place as desired or by more or less rotation 
of the rotatable member obtaining the pres 
sure desirol in spite of slight variations of 
the parts in manufacture. In fact by care fully selecting the desired resiliency for the 
rotatable member a pressure for the insu 
lator on its seat is provided for which is sub 

effective. 
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stantially constant for all conditions and 
which cannot be exceeded no matter how 
much force is applied to the rotatable mem ber in rotating it. This feature I propose to 
use in manufacture and is of value in pre venting so much pressure being applied as 
to injure the gasket and affect its dura 
bility or efficiency. In many forms of 
plugs this often occurs when the insulators 
are fastened in place by means of a wrench 
and where it is easy to apply more than the 
necessary power. My rotatable member is designed for manipulation wholly by the 
fingers and without a wrench and by varying 
the throw of the eccentric portion and its 
periphery or the distance from the axis of 
the rotatable member at which the fingers 
act, or both, it is easy to provide so that too 
much force will not be applied. The pro 
vision of counter boring the ends of the 
transverse opening in the insulator is just 
as useful in connection with any of the 
forms where an opening extends through the 
insulator, though not shown in connection 
with Figs. 10 to 15. Such is also the pro 
vision for clongating the holes forming bear 
ings in the bushing for the rotatable member. consider it quite an advantage in my in 
vention to be able, by merely sufficiently ro 

is, the rotatable member when turning it 
to release the pressure on the insulator, in 
the forms shown in Figs. 1 to 4, and 8 to 15, 
to positively carry the insulator away from 
its seat. This I consider quite an advantage 
because in some forms of plugs it often oc 
curs that the insulator becomes more or less 
stuck in its seat or bushing so as to require 
some little effort to loosen it even when the 
member which holds it in place is no longer 

It is obvious that in my inven 
tion embodied in the preferred form, merely 
rotating the rotatable member so as to carr 
its eccentric portion into coöperation wit 
the upper side of the transverse opening 9 in 
the insulator will serve to force the insulator 
up instead of down and positively unseat the 
insulator should it be stuck in its seat. To 
apply this to the form shown in Fig. 6, in 
which the useful bushing is eliminated, the 
bearings for the rotatable member would, of 
course, have to be formed to coôperate not 
only with the upper portion of the rotatable 
member as shown but also would extend be 
neath the bearing portions of such rotatable 
member. With mv inproved way of forcing and 
holding a spark, plug insulator in place the 
latter can be conveniently and readily re 
moved without the use of a wrench and 
equally as conveniently restored to its place 
in the cylinder. In putting the insulator of 
my preferred form of Figs. 1 and 2 in place 
it is first placed by hand to its seat so as to 
aline its transverse opening with the bear 
irgs for the rotatable member. The rotatable 
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member is then inserted into its bearings and 
through the opening in the insulator. Turn 
ing of the handle 18 of Figs. 1 and 2 so as 
to stand upright then rotates the rotatable 
member to cause its portion 1 to force the 
insulator firmly against its seat, and fric 
tion of the parts is sufficient to hold the 
parts in this position for all practical pur 
oses until it is desired to remove the insu 
E. When such is desired all that is nec 
essary is to rotate the rotatable member until 
it sufficiently frees the insulator when it can 
be axially removed. When removed the in 
sulator is free for longitudinal removal from 
its seat. If the insulator is stuck in place 
turning of the handle 18 vertically down 
ward when the rotatable member is in place 
will positively move the insulator upwardly 
fron its seat and eliminate the sticking so 
that upon removal of the rotatable member 
the insulator may be readily withdrawn. 
The terms “cam,” “eccentric,” “crank.” 

* lever' where used in the cliiins individ 
ually are to be interpreted in a generic sense 
to cover all the terms, where such interpreta 
tion is consistent with the novel operation of 
this device and the other phraseology of the 
claims. 

Having described Inly invention and vari 
ous eibodiments of it what I clain as Iny 
invention is:- 

1. In a spark plug for internal combus 
tion engines, the coulbination of a fixed 
ulember having an opening; a bearing fixed 
relative to said member; an insulator adapt 
ed to seat in said opening and carrying an 
electrode; and a rotatable member adapted to 
rotate within said bearing and having a 
cam portion adapted when the rotatable 
member is rotated to force the insulator 
against its seat in the opening. 

2. In a spark plug for internal combus 
tion engines, the combination of a fixed 
member having an opening; an insulator 
carrying an electrode adapted to seat in said 
opening; bearings fixed relative to said fixed 
nienber; and rotative means mounted to ro 
tate in said bearings and having a cam por 
tion adapted to force the insulator to its 
seat when the rotatable means is rotated. 

3. In a spark plug for internal combus 
tion engines, the combination of a fixed 
member having an opening; an insulator 
carrying an electrode adapted to seat in said 
opening; bearings fixed relative to said fixed 
member; and rotative means nounted in 
said bearings and having a cam portion 
adapted to force the insulator to its seat when 
the rotatable means is rotated in one direc 
tion and to move the insulator from its seat 
by movement in the other direction. 

4. In a spark plug for internal combus 
tion engines, the combination of a bushing 
adapted to be removably secured in an en 
gine cylinder and having a bearing fixed 

9. 

relative thereto; an insulator adapted to be 
removably secured in said bushing and car 
rying an electrode; ant a rotatable illember 
adapted to be rein ovally joltinated in said 
bearing and having a can portion adapted 70 
to coact with the insulator when the rota 
table ueniler is rotatel to move the insula 
to relative to the blishing. 

5. In a spurk plug for internal combus 
tion engines, the combination of a bushing 
adapted to be renovably secured in an en 
gine cylinder and having a bearing fixed 
relative thereto; an insulator adapted to be 
removably secured in said bushing and car 
lying an elect rode; and a rotatable men aber 80 
adapted to be removably journaled in said 
bearing and haying a can portion adapted 
to coact with the insulator when the rota 
table linenber is rotated to move the insu 
lator in either direction relatively to the 
bushing. 

(5. In a spark plug for internal combus 
tion engines, the combination of a bushing 
at at to e renovably secured in an en 
gile 'ylinder all having a bearing fixed 
relative thereto; an insiilator adapted to be 
1'eliiovably secret in said hashing and car 
rying an electrude; and a rotatable member 
adapted to be removally joir nated in said 
bearing and having a can portion adapted 
to coact with the insulator when the rota 
table ember is rotated to nove the insulator 
against its seat in the bishing. 

7. In a spark plug for internal combus 
tion engines, the combination of a bushing 100 
adapted to be removably secured in an en 
gine cylinder and having a bearing fixed 
relative threto; an insulator adapted to be 
removably secured in said bushing and car 
rying an electrode; and a rotatable member 105 
adapted to be removably journaled in said 
bearing and having a cam portion adapted 
to coact with the insulator when the rota 
table member is rotated to move the insu 
lator to its seat in the bushing land hold it 110 
there until the rotatable member is tarned 
to release it. 

8. In a spark plug for internal combus 
tion engines, the eombination of a bushing 
having diametrically opposite concentric 115 
bearing openings; an insulator having a 
transverse opening therethrough carrying 
an electrode and adapted to seat in the bush 
ing; and a rotatable member having concen 
tric bearing portions for location in the 120 
bearing openings in the bushing and an inter 
mediate portion for working in the trans 
verse opening in the insulator, the periphery 
of such intermediate portion extending far 
ther from the axis of the concentric bearing 125 
portions at some points than at others so as 
to, when the rotatable member is rotated in 
its bearings, engage the inside of the open 
ing in the insulator and move the latter relatively to the bushing. 
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9. In a spark plug for internal combus 
tion engines, the combination of a bushing 
having diametrically opposite concentric 

g openings; an insulator having a 
transverse opening therethrough carrying 
an electrode and adapted to seat in the bush. 
ing; and a rotatable member having con 
centric bearing portions for location in the 
bearing openings in the bushing and an in 
termediate portion for working in the trans 
verse opening in the insulator, the periphery 
of such intermediate portion extending 
farther from the axis of the concentric bear 
ing portions at some points than at others 
so as to, when the rotatable member is ro 
tated in its bearings, engage the inside of 
the opening in the insulator and move the 
latter relatively in either direction to the bushing. 

i0. In a spark plug for internal combus 
tion engines, the combination of a bushing 
having diametrically opposite concentric 
bearing openings; an insulator having a 
transverse opening therethrough carrying 
an electrode and adapted to seat in the bush 
ing; and a rotatable member having concen 
tric bearing portions for location in the 
bearing openings in the bushing and an in 
termediate portion for working in the trans 
verse opening in the insulator, the periphery 
of such intermediate portion extending 
farther from the axis of the concentric bear 
ing portions at Some points than at others 
so as to, when the rotatable member is ro 
tated in its bearings, engage the inside of 
the opening in the insulator and move the 
latter relatively to the bushing against its 
seat in the latter. 

11. In a spark plug for internal combus 
tion engines, the combination of a bushing 
having diametrically opposite concentric 
bearing openings; an insulator having a 
transverse opening therethrough carrying 
an electrode and adapted to seat in the 
bushing; and a rotatable member having 
concentric bearing portions for location in 
the bearing openings in the bushing and an 
intermediate portion for working in the 
transverse opening in the insulator, the pe 
riphery of stich intermediate portion ex 
tending farther from the axis of the concen 
tric bearing portions at some points than at 
others so as to, when the rotatable member 
is rotated in its bearings, engage the inside 
of the opening in the insulator and move the 
latter relatively to the bushing against its 
Seat in the latter and hold it there until the 
rotatable member is turned to release it. 

12. In a spark plug for internal combus 
tion engines the combination of a hollow 
bushing having an internal shoulder; an 
insulator having an external shoulder adapt 
ed to rest, on the internal shoulder; a plu Tality of diametrically opposite holes in the 
bushing; a transverse hole in the insulator; 
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and a rotatable inelnber mounted in the 
holes in the bushing and insulator and hav 
ing a can portion within the opening in the 
insulator for forcing the shoulder in the in 
sulator firmly against the shouller in the 
bushing when the rotatalle unenber is ru 
tated the can portion of the rotatable men 
ber serving when its can portion is rotated 
beyond a position calling for maximum dis 
placement of the insulator to lock the in 
sulator firmly, in place and to lock itself 
against turning to release the insulator. 

13. In a spark plug for internal combus 
tion engines, the combination of a bushing 
a lapted to be removably secred in an en 
gine cylinder: an inst tiator adapted to rest 
therein and carrying a plurality of elec 
trodes: a contact screw electrically connect 
ed with one of the electrocles; a transverse 
hole in the installator; diametrically oppo 
site holes in the bushing; and a rotatable 
member mounted in the transverse hole in 
the insulator and the openings in the bush 
ing adapted to renovably secure the insu 
lato' and bishings together. 

14. In a spark plug for internal combus 
tion engines, the combination of a lushing 
adapted to be removably secured in an en 
gine cylinder; an insulator adapted to rest 
therein and carrying a plurality of elec 
trodes; a contact screw electrically connect 
ed with one of the electrodes; a transverse 
hole in the insulator; diametrically oppo 
site holes in the bushing: And a rotatable 
can bearing member mounted in the trans 
verse hole in the insulator and the openings 
in the bushing adapted to removably secure 
the insulator and bushings together. 

15. In a spark plug for internal combus 
tion engines, the combination of a bushing; 
an insulator adapted to seat therein and 
carrying an electrode; and a single rota 
table member rotatable about an axis at an 
angle to the axis of the plug for the purpose of locking the insulator in the bushing. 

16. In a spark plug for internal combus 
tion engines, the combination of a bushing; 
an insulator adapted to seat therein; a 
transverse opening through the insulator; a 
member located in the opening and coacting 
with the bushing to hold the insulator in 
place; and an electrode electrically connect 
ed with the transverse member in the insu 
lator and therethrough with the bushing. 

17. In a spark plug for internal combus 
tion engines, the colnbination of a bushing: 
a removable insulator therefor and carry 
ing an electrode; a rotatable member hav 
ing a can portion for forcing the insulator 
against its seat in the bushing; and means 
for preventing further movement of the ro 
tatable member after the cam has reached its position effecting sufficient displacement 
of the insulator relative to its bushing. 
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tion engines, the combination of a bushing; 
an insulator adapted to seat therein and 
carrying an electrode; and a rotatable men 
ber having a camportion for forcing the 
insulator in place in the lushing when the 
rotatable member is rotated the insulator 
adapted to prevent further rotation of the 
can after it has reached its position dis 
placing the insulator the most in the direc 
tion of its seat. 

19. In a spark plug for internal combus 
tion engines, the combination of a member; 
a removable insulating element carrying an 
electrode; and a rotatable member having 
a portion of its exterior eccentric to its axis 
of rotation such portion serving when the 
member is rotated to attach the insulating 
element to the first mentioned member. 

20. In a spark plug for internal combus 
tion engines, the combination of a bushing; 
a removable insulator adapted to be attached 
thereto carrying an electrode; and a mem 
ber removably journaled for rotation in the 
bushing and having a cam portion serving 
when the member is rotated to nove the 
insulator transversely to the axis of the ro 
tatable member, and attach it to the bushing. 

21. An insulator for spark plugs havin 
a transverse opening extending therethrough 
adapted to receive a securing member for 
the insulator; an electrode extending from 
the opening to one end of the insulator 
forming one spark terminal; and a second 
clectrode extending longitudinally through 
the insulator and forming another spark 
terminal. W 

22. An insulator for spark plugs having 
a transverse opening extending therethrough 
adapted to receive a securing member for 
the insulator, counter bored at its ends, an 
electrode extending from the opening to one 
end of the insulator forming one spark 
terminal; and a second electrode extending 
longitudinally through the insulator and 45 forming another spark terminal. 
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23. In a spark plug for internal combus 
tion engines, the combination of a hollow 
bushing having diametrically opposite bear 
ing openings the rein: an electrode carrying 
insulator adapted to seat in said hollow 
bishing and having a transverse opening 
therethrough counter bored at its ends; and 
a lot at able member passing through the in 
stator opening and journaled in the bear 
it is openings in the bushing and having a 
|tition intermediate its bearings where its 
periphery is at greater listances from the 
axis of rotation of the member at some 
places than at others adapted when swung 
al' lic ton rotation of the rotatable men 
cr to engage the botton of the opening in 

the insulator intermediate the counter bored 
portions and force the insulator against its 
seau in the bushing. 
2. In a spark plug for interal combus 

tion engines, the combination of a bushing; 
an insulator having a transverse opening 
carrying an electrode and adapted to seat 
in the bushing; a rotatable member extend 
ing through the opening in the insulator 
and having can portion for forcing the in 
sulator in place in the bushing when the 
Iota table member is rotated; and bearing 
openings in the bushing for the ends of the 
rotatable member one of these being elon 
gated in a direction concentric to the axis 
of the plug. 

25. In a spark plug for internal combus 
tion engines, the combination of a hollow 
bushing; an insulator adapted to seat the re 
in and carrying an electrode: an electrode 
forming element attached to the lower end of 
the bushing and forming a chamber between 
it and the lower enclof the insulator within 
which is the electrode carried by the insu 
lator; and diverging openings in the elec 
trode forming element for spreading the ig 
nited gases when rushing therethrough after 
being ignited by sparks passing between the 
electrodes, the walls of said diverging open 
ings provided with a plurality of points 
around the entrance to the openings between 
which and the electrode on the insulator a 
series of sparks occur. 

26. In a spark plug for internal combus 
tion engines, the combination of a hollow 
bushing: an insulator adapted to seat there 
in and carrying an electrode; an electrode forming element adjustably attached to the 
lower end of the bushing and forming a 
chamber between it and the lower end of 
the insulator within which is the electrole 
carried by the insulator; and diverging 
openings in the electrode forming element 
for spreading the ignited gases when rush 
ing therethrough after being ignited by 
sparks passing between the electrodes, the 
walls of said diverging openings provided 
with a plurality of Roints around the en 
trance to the openings between which all 
the elect role on the insulator a series of 
sparks occur. s 

27. In an article of the class described, 
the combination with an insulator carrying 
an electrode, of a bushing containing a seat 
for the insulator and having a plurality of diametrically disposed bearing openings, 
and can bearing, means rotatable in the 
bearing openings to engage the insulator and 
force it against its seat in the bushing. 

28. A spark plug comprising a bushing 
having openings at right angles to the axis 
of the bushing, an insulator carrying an elec. 
trode having an opening coöperating with 
the holes in the bushing, a rotatable member 
to be inserted through the openings in the 
bushing and insulator and having the poi 
tions engaging the bushing concentric to one 
axis and the portion engaging the insulator 
concentric to a different axis. 
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29. A spark plug comprising an electrode 
carrying insulator, a bushing having an 
opening to receive the insulator and bear 
ings fixed with reference thereto, and a ro 
tatable member adapted to coöperate with said bearings and having a portion of its 
periphery projecting to engage the insulator 
whereby when the member is rotated the in 
sulator will be moved axially in one direc 
tion or the other depending upon the direc 
tion in which the member is rotated. 

30. In a spark plug, the combination of 
a bushing, electrode carrying insulating 
means adapted to seat therein, and a single 
rotatable member rotatable about an axis ex 
tending at a large angle to the longitudinal 
axis of the bushing for the purpose of forc 
ing the means firmly against its seat in the 
bushing and automatically holding it there. 

31. A spark plug comprising an electrode 
carrying insulator, a bushing adapted to re 
ceive the same, and a member rotatably en 
gaging in the bushing and ipsulator to ro 
tate about an axis at an angle to the longi 
tudinal axis of the insula'or adapted to 
press in opposite directions on the insulator 
and bushing when rotated, to force and hold 
the insulator against the seat in the bushing. 

32. A sparkplug comprising in combina 
tion, a bushing, an electrode carrying insu 
lator removably mounted in the bushing, 
and a crank-like member rotatably engag 
ing in the bushing and insulator and serv 
ing when rotated to force the insulator 
firmly against its seat in the bushing and to 
hold it there by reason of the crank-like 
member assuming a substantially “dead cen 
ter' relationship between the insulator and 
bushing. 

33. In a spark plug, the combination of a 
bushing member, an insulator member 
adapted to seat therein, and a rotatable 
Inember rotatable about an axis at an angle 
to the axis of the other members and full 
crunning against one of the first mentioned 
members and acting against the other in 
'substantially alining but oppositely directed 
limes of 'action passing through points close 
to the fulcrum point whereby the moment of 
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force tending to rotate the rotatable mem 
ber through the reaction of the first said 
members will be too small to overcome the 
frictional resistance against the rotatable 
member. 

34. In a spark plug, the combination of a 
bushing, an electrode carrying insulator 
adapted to seat in connection therewith, and 
a rotatable member rotatably engaging the 
insulator and bushing about an axis at an 
angle to the longitudinal axis of the insul 
lator, said axis being on a' line that will 
pass through the projected transverse area 
of the insulator, said member selving to 

65 
force the insulator to its seat. 

35. In a spark plug, the combination of a 

1269,860 

fixed member having an opening, a bearing 
fixed relative to said member, an electrode 
carrying insulator adapted to seat in the 
member, and a rotatable member adapted to 
rotate against said bearing and having a 
portion adapted to act against the insulator 
when the member is rotated to press the in 
sulator against the seat in the fixed member, 
said rotatable member having means where 
by it may be operated, 

36. In a spark plug, the combination of a 
fixed member having an opening, a bearing 
fixed relative to said member, an electrode 
carrying insulator adapted to seat in the 
member, and a rotatable member adapted to 
rotate against said bearing and having a 
portion adapted to act against the insulator 
when the member is rotated to press the in 
sulator against the seat in the fixed member, 
said rotatable member being so arranged 
through the insulator and fixed member as 
to require complete renoval from both the 
same to permit then to be separated from 
each other. 

37. In a spark plug, the combination of a 
bushing member, a separable member in 
cluding an insulator, adapted to seat therein, 
and a rotatable member rotatable about an 
axis at an angle to the axis of the other 
members and fulcruming against one of the 
first mentioned members, and acting against 
the other in substantially alining but oppo 
sitely directed lines of action passing 
through points close to the fulcrum point, 
whereby the moment of force tending to ro 
tate the rotatable member through the reac 
tion of the first said members will be too 
small to overcome the frictional resistance 
against the rotatable member. 

38. In a spark plug, the combination of 
a relatively fixed member; an electrode car 
rying insulator adapted to seat therein; and 
a single pressure applying element rotatable 
about an axis at a large angle to the axis 
of the insulator to lock the insulator to its 
seat. 

39. An insulator for spark plugs having 
a portion adapted to be engaged by a secur 
ing member for the insulator, an electrode 
extending from said portion to one end of 
the insulator forming a spark terminal, and 
a second electrode extending longitudinally 
through the insulator and forming another 
spark terminal. - 40. In a spark plug, the combination of 
a relatively fixed member; an electrode car 
lying insulator adapted to removably seat 
therein; and an element, removable, by 
movement in a plane transverse to the axis 
of the insulator, and adapted to be so actu 
ated as to apply pressure to the insulator 
in the direction of its axis to lock the insul 
lator to its seat. 41. In a spark plug, the combination of a 
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1,289,860 
rying insulator adapted to removably seat 
therein; and an element, provided with an 
operating handle by which said element 
may be removed by movement in a plane 
transverse to the axis of the insulator and 
by which said element may be actuated so 
as to apply, pressure to the insulator in the 
direction of its axis to lock the insulator to 
its seat. 

42. In a spark plug, the combination of a 
relatively fixed member; an electrode car 
rying insulator adapted to removably seat 
therein; and an element, removable by 
movement in a plane transverse to the axis 
of the insulator and extending over a por 
tion of the insulator, said element being 
adapted to be so actuated as to apply pres 
sure to the insulator in the direction of its 
axis to lock the insulator to its seat. 

43. In a spark plug, for internal combus 
tion engines, the combination of a fixed 
member having a seat and an opening, an 
electrode carrying insulator adapted to pass 
into the opening and against the seat and a 
single "...sly operable yielding pressure applying element for forcing the 
insulator against its seat in the fixed mem 
ber and holding it there in opposition, to 
pressure exerted from the engine chamber 
when the plug is in use in the same. 

44. A spark plug comprising a fixed mem 
ber having an opening and a seat for an in 
sulator, an electrode carrying insulator 
adapted to pass into the opening and 
against the seat and a fastening member 
disposed transversely in the insulator and 
means whereby the fastening member may 
be manually operated to exert yielding 
E" on the insulator to force the same 
rmly against its seat in the fixed member. 
45. In a spark plug, the combination of 

a bushing, an electrode carrying insulator 
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adapted to seat therein and rotatable, yield 
ing, pressure applying means adapted to 
rotate about an axis at an angle to the lon 
gitudinal axis of the insulator in coöpera 
tion with the insulator and bushing to force 
the insulator against its seat in the bush 
ling. 

46. In a spark plug, the combination of a 
bushing, an electrode carrying insulator 
adapted to seat therein and a rotatable, 
somewhat yielding, fastening member forc 
ing the insulator against the seat in the 
bushing when the fastening member is ro 
tated when in coöperation with the insu 
lator and bushing. 

47. In a spark plug, the combination of a 
bushing, an electrode carrying insulator 
adapted to seat in connection therewith and 

a rotatable resilient member rotatably co 
operating with the insulator and bushing 
about an axis at an angle to the longitudi 
nal axis of the insulator, said axis being on 
a line that will pass through the projected 
transverse area of the insulator, said resili 
ent member serving, when rotated, to force 
the insulator against its seat. 

48. In a spark plug, a bushing, an elec 
trode carrying insulator adapted to seat in 
the bushing and a crank like resilient mem ber rotatably engaging with the bushing 
and insulator and serving, when rotated, to 
force the insulator against its seat in the 
bushing and to hold it thereby reason of 
the crank like member assuming a substan 
tially “dead center' relationship between 
the insulator and bushing. 

49. In a spark plug, a bushing member, 
an insulator member carrying an electrode 
and adapted to seat therein and a resilient 
member rotatable about an axis at an angle 
to the axis of the other members and acting 
against the other in substantially alined but 
oppositely directed lines of action passing 
through points close to the fulcrum point 
whereby the moment of force tending to ro 
tate the rotatable member through the re 
action of the first said member will be too 
small to overcome the frictional resistance 
against the resilient rotatable member. 

50. In a spark plug, a bushing, an elec 
trode carrying insulator adapted to seat 
therein and a cam like yielding fastening 
member adapted to be rotated to apply a 
gradually increasing yielding pressure of 
the insulator against its seat in the bush ling. 

51. In a spark plug, a bushing, an elec 
trode carrying insulator adapted to seat 
therein having yielding fastening means for 
holding the insulator against its seat in the 
bushing, said yielding means directly en 
gaging the insulator and bushing and man 
ually manipulative to apply a yielding 
pressure on the same. 

52. In a spark plug, the combination of a 
relatively fixed member, an electrode car 
rying insulator of relatively frangible ma 
terial adapted to removably seat therein 
and a single yielding pressure applying 
element acting directly upon the insulator 
and rotatable to apply a yielding pressure 
to lock it to its seat. 

In testimony whereof I affix my signature 
in the presence of two witnesses. 

HERMAN F. SADGEBURY. 
Witnesses: 

CHESTER H. BRASELTON, 
R. J. HAYNEs. . 
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