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To all whom it may concern: m such & way as to foree (he insulator g5
Be it known that I, Hermax F, Sapce- firmly to its seat and hold it there unti] the
BURY, a oitizen of the [Tnited States, resid- rotatable menber s vototed to withdias the
ing at 128 Yark street, in Duyton, county of  cam or eccentric portion of the rotatable
6 Montgomery, and State of Olio, have in-  member from pressing on the insulator.
vented certuin new and useful Duprove- When the insulator js thus freed the rota- 60
ments in Spark-Plugs, of which T declure table member is adapied to be withelrawn
the following to be a full, clear, and exact from its bearings, if necd b, to peruit com-
description. plete withdrawal of the insidator from jts
10~ This invention relates to spark plugs for seat. This withdrawal of the inculnior is
internal combustion engines and more par-  usefnl and desirable {or suel purpmizes ag 66
ticularly to a way of securing the insulator ecleaning the insulator. cleaning o wljusting
in the eylinder whether by securing it in o the electrode or eloctrodes carried thevely,
bushing detachably mounted in the eylinder  for priming the engine, or cven substituting
15 as is eustomary or by omitting the detach-- another insulator or substituting another
able bushing and securing the jusuiator di-  element for the msulator for nse for sonw 70
rectly in an opening in the engine cylinder.  other purpose such as an attachment for con-
It is filed us a continuation or substitute for necting a pump with the eugine so that the
my pending application No. 660039 filed latter may operate the former,

20 November 13, 1911 discloging a1l that is dis- The above principle of operation is ap-
closed in said pending applieation bt con- plied in a number of different forms of con- 75
taming additional matter besides. struction herein shown and deseribed and

One of the main objects of this invention unguestionably other forms ean readily be
was to provide such connection between the  devised making use of my novel principle of

25 insulator and the member in which it is to operation.  The number lerein disclosed,
seat and such means for holding the former however, are Lielieved soflicient to completely 80
in the latter as to permit of verv rapid re- indicate my invention and tell how it miy
moval of it therefrom and without the ne- be made use of.
cessity of using a wreneh or any tool in sueh In the preferred form of embodiment the

80 operations. Along with the provision of insalator is provided with a transverse hole
quick attachability and detachability of the  throngh which the rotatable member passes 89
msulator it was of course also remembered when in place, and turning of the rotatuble
that the means for fixing and holding the  member. when in plice with its eam or ce.
insulator in place would have to be highly  eentvie portion within amd in codperation

85 effective to hold the latter effcctively in place  with the hole in the insulator. forces the
in its seat s0 as to prevent leaknge of cus insndator firmly to s seat and holds i there 90
from the eylinder when under compression: until the rotatalle member is turned to re-
andl 1t was an objeet of my invention to pro-  lease the pressire on the nsulator. To re-
vide means accomplishing this. move the insulator entively from its seat

40 The above objects are aceomplished with  the rotatuble member s pulled axially out
my invention by the use of a rotatable mem. of its bearings and the upening in the insu. 96
ber having a handle shaped for convenient  Iator whereupan the insilafor i« completely
grasping by the hand, so that it way be man-  freed for manual removal from s seat.
nally turned and having o heaving or hear- T amother form lugtreated 1 make nse

45 ings in some fixed member such as the bush-  of fwo ping or rotatable members having
ing in which the insulafor is to seat. or if cam or eccentric portions projecting over 100
there is to he no bushivg. in a pearing or  shoulders on the insulator insiond of having
bearings rigid with the engine easing. and  asingle rotalable member sxtending through
having a eam portion, or a portion cccentric  the insulitor.

80 to the axis of the bearings which acts either In still wnother form T use o sitgle rota-
dirveetly, or through some intermediate con-  table member but have it extend through o 106
nection, upon the insulator, when the vota- noteh in the side of the insnlator instead of
table member is merely rotated, and withont through a hole thecugh the insnlator,
being given any other movement whatevep, I have still furilier illusivatied & form mn
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. rotatable membes does not extend
T arsely of the insulator at all, but has
bearings oa the bushing and exfends gener-
ally longitudinaliy of the plug aud at the
cide of the insulaior and with the direetion
of netion of the enin or eccentric portion of
the rotalalle mermber fransverse to the axis
of the insulator. In this form I make use
of a wedge extending through a transverse
opening in the insalator having end 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 Ly reason of its
wedge action on the insulator, foreing the
latter, at an angle to the direction of move-
ment of the wedge firmly agaiust its seat in
the bushing.

Tt will be seen that in all these forms
it is immaterial so far as my broad inven-
tion is concerned, whether the cam or ec-
centric portion of the rotatable member acts
directly upon the insulator or through some
sntermediate 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

il

‘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 insnlator T may so shape the hole in the
insulator that the rotatable wember cannot
turn all the way over but only shightly past
the position at which it has fmparted the
greatest movement or displacoment to the
iradator, whercupon its cam or eccentric
portion engages the side of the opening in
the insubutor and prevents its further rofa-
tion in that divection, and sinee the rotatable
mendier s then slightly past its position im-
parting the greatest throw to the insulator
the latter will have to be again tightened
cons-what against its seat before the rota-
talle member can be turned back to its start-
e position. With this construction when
siator is fully in place it is moere or
tod there by the eccentric or can por-
tion of the rotatable member which effec-
Cvety wosists any jarring or Light taps tend-
Bz te jeosen the votatable member and
(roneh it free the insulator. Of course this
liniting of the roiative movement of the
rotateble member miay be accomplished in
other wavs ~o as to accomplish the locking
action s the insilator. ¥For example, the
?Mg:fm‘nff ap engine epsing nay be provided

B i

4t 1y
[
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J
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rotal e member will enguge, when rotated
L E - B - —_— . -
ine dusired egtent, and thus L, instead

inat which some part of the,
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of the insulator, the rotation of the rotatable
member.

The above locking action of the rotatable
member is not necessary, however, and, in
fact, 1 prafer 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 <ufficient to resist all occurring ac-
cidental jars or taps which nmiight terd 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 bushing or casing
to limit this rotation. n

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 13
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
meinber 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. Tt 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
Lut one, the engine casing or spark plug
hushing 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 all. To the end
that both electrodes can be removed with the
insulator for cleaning or adjustment and
thut their relutionship will not be changed
in removing the insulator, I prefer to mount
both electrodes in the insulator so that they
are hoth carried by the same element. Some
of the forms have shown both electrodes as
carried by the insulator and some but one
and 1 may or may not, as desired, have the
rotatable member when in place directly en-
gage with one end of one electrode. In one
Tort shown a little gap in which an addi-
tional spark will jump if desired is pro-
vided.

Since in the preferred form the bearings
for the rotatable member are not of the
swne diameter and the rotatable member
mnst be placed in them in the same relation-
ship, and since in practice it is found that
the oushings when screwed in the engine

asing will not always present a single set
of bearings in the position mnost convenient
for insertion and removal of the rvotatable
menber, T may if desired provide a plurality
of Learings or sets of bearings for the rota-
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table member arranged at aifferent periph-
eral puints about the bushing so that some
one set of bearings will ulways be, when
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 porticn
at the center of the opening in the sulator
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 smaller area, and by being ap-
plied near the axis of the insulator allows

the latter to better tilt in any direction and
be niore squarely seated against its seat thus
making a more effective gas tight connec-
tion between it und the member in which
it is fitted.

I also prefer to elongate slightly one or
botht of the fixed bearings in which the ro-
tatable member works, in a direction sub-
stantiadly at right angles to that at which
the cam or cecentric portion of the rotatable
member is to aet in tightening the insulator
in place so that the rotatable member ean
bave a slight angular or bodily displacement
so as to readily adjust itself to take care of
any slight variations in the location of the
fransverse opening in the insulator so far
as sueh oceur 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 forms of the invention in which
the side of the opening in the insulator does
not limit the rotative movement of the ro-
tatable mermber, but which movement, if
limited at all. is limited by some other ele-
ment than the insulator such as some pro-
Jection in the bushing, and in fact is most
preferable in the form which T most prefer
i which there is not provided any means or
construction to Timit the rotation of the rota-
table member but in which the latter can be

rotated i either angular direction to or from

ity insulitor seating position.

Besides consisting in the operation and
constricction aliwve ontlined my  invention
consists in various novel eombinations and
vefationships of elements which will now be
e specifically  described in connection
with the acconpunying drawings which
forun part of this specification, and in which

IFigure 1 ds a front elevation of a4 com-
pleted plig embodying my novel way of
fastening the insalator in place in its pre-
ferred embodiment.

Fig. 2 is a view of the same in section on
the fine v of I-“ig. 1.

Fig. 2 s a view of the preferred embodi-
meit of the rotatable member used for fas-
sentige 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-
uated showing these openings elongated in

a plane at right angles to the axis of the

plug. :
Fig. 5 shows a different modifieation in
which the rotatable member is not arranged
transversely of the plug but acts to force
the insulator longitudinally of the plug
through the medinm of « transversely mov.
able wedge.

Fig. 6 shows a method of securing the in-
sulator directly in an opening in the cylin-
der omitting entirély the separate bhushing
shown in the other forms.

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 shows 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 eclement. .

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 view also
shows a side view of the adjustable element
on the lower end of the bushing shown in
Fig. T and shows the same as forming oue
electrode.  This adjustable element can of
course be omitted from these forms and the
bushings may in other ways carry the cther
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. )

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

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 whicﬁ 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 scat in the
bushing. ) .

Fig. 11 is u sectional view 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 {aken at

_right angles to the view in Fig, 11.

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

Fig. 14 is a view in side 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
anotber 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 mem-
ber but stops it after just passing the posi-
tion effecting maximum displacement of the
insulator.

_In the preferred form shown in Figs. 1
and 2, the plug is composed of two main
parts, the bushing 1 and the insulator 2, the
Tormer having an externally threaded por-
tion 3, by means of which it can be remov-
ablv seoured in a threaded opening in the
wall of an engine cylinder. The msulator
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-
ine 1 is hollow and the dimmeter of the
axial opening is larger at the upper end than
at the lower externally threaded end, there
heing 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 1. Tt is pro-
vided with a shoulder 7 adapted when the
insulator is in place in the bushing to rest
on the shoulder € being, in use i‘:owever,
preferabl: sepurated therefrom by a gasket
8 of ashestos, 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 tﬁe cylinder. Instead
of this type of gas tight conunection between
the insulator and bushing I may omit the
gasket entirely and grind very smoothly the
contacting surfaces of the shonlders 6 and
7 which does very well in practice in form-
ing a gas tight fit or T may employ, instead
of the shouldered connections between the
bushing and insulator, a conical fit between
these members throughont their length or
<uch of their length as desired, either grind-
jug the contacting conical internal and ex-
ternal surfaces and omitting a gasket of
other material between them or omitting
such sinoothing operation on the surfaces
and fiiting a suitable gasket between the
conical surfaces,

1,269,860

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 rotatuble member jour-
naled in fixed bearings and having a portion
acting as a eam, eccentric Or crank when the
rotatable member is turned to engage the in-
sulator and foree it firmly against its seat i
the bushing. Tn the form illnstrated in
Figs. 1 and 2 and now leing deseribed the
portion of the insulator ahove the shoul-
der is provided with = diametrieal opening
9 counter bored at both ends at 10 and hav-
ing the interuediate straight portion 11
which is engaged by the rotatable member
when the latter is refated, to force the in-
sulator against its seat
pushing is provided near its top with dia-
metrically opposite holes 12 and 13. one or
hoth 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-
ration of the openings are different for the
different, holes. The rotatable member 14
has two concentric bearing pertions 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,
<o far as its function is eoncerned, 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 arvound but eccentrl-
cally to the bearings 15 and 18, 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.

A1l 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
form a eivele concentric with the axis of the
bearings 15 ard 16 will swing aronud and
by engaging the insnlator, and in the pre-
ferred form the hottom of the middle por-
tion 11 of the dinmetrical opening in it, force
the insnlator longitudiually of the bushing
to firinly seat it against its seat v the Hush-
ing. Wheu the parts are in place the ro-
tatuble memnber extends through the trans-
verse opening in the insulator and has its

bearings 15 and 16 rusiing respectively in
{he holes 12 and 1% in the bushing.  In this
position the cany, pecentric, or erank por-
tion 17 of the rotatable member 143 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=hip that the part of
portion 17 projecting furthest from the axis
of the bearing 16 and 16 is against the lower
surface 11 of the opening ¢ and is holding
the insulator firmly aganst its seat. Rota-
tion of the rotatable member cuuses the eo-
centric or cam portion 17 of it to move up-
wardly and release its pressure on the insula-
tor. When the parts ave thus Joosened the
rotatahle 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 $he bushing.
The rotation of the -member by the opera-
tion of the huadle brings the cam, eccentrie
or crank portion in contact with the insn-
lator or electrode means at a point that s 1n
substantizl alinement over the bearing axis
of the member, as well as with the point of
contact of the member agninst the hushing,

cso that these points Leing <o citnated enuse

a substantially “dead center™ effect of the
parts involved.  The result s, there is Dittle
or no tendency to canse the member to be
turnerdd backward or forward by the react-
ing forces created when the member is ro-
tated and the cam portion is brought into
contact with the insulator. At least, no wmo-
ment 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 cam
either way by the reacting forees is exerted
so close to the axis of the rotatable member
a5 to be acting practically on the line of the
axis, and therefore produces a moment of
force insufficient to overcome the frictional
resistance of the memhber agninst rotation
Should the insulator be stuck somewhat in
its’ seat, turning of the rotatable meniber
hyough substantially 180 will, similarly,
ihrough action of the portion 17 upon the
fipper 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 member in the form
tllustrated in Figs. 1 and 2 is provided with
a bent portion 18 forming a handle through
which it ean be conveniently manually ro-
tated, inserted and withdrawn. -
The insulator of my plung may be of any
suitable substance such as por-elain or mica
but T prefer to use a form of lava or other
stone. It is provided with a contact serew
19 at its upper end adapted to be electrically
connected with one pole of a hattery.
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 msulator,
the wire not going straight through from

From

one end of the insulator to the other but be-
ing bent around the opening 9 so as to leave
suflicient insulation between it and the open-
ing 9 as well as between it and the exterior
of the insulator. While, as stated above, it
15 not necessary to have the nsulator cory
hoth clectrodes I prefer to have it o so and,
i the form being deseribed and illustrated
in Iigs. 1 and 2, another electrode 3 extends
longitndinally of the insulator from about
the center of the opening 9 to the lower end
of the insulator from whieh it projects near
the periphery. The projecting portion of
this electrode is bent laterally at 22 beneath
the end of the electrode 4 and between these
portions of the two electrodes in proxunity
to each other the sparvk is adapted to pass.
The upper end of the electrode 5 makes elee-
(vieal connection with the portion 17 of the
rotatable member, which is made of metal,
when the latter 1s holding the insulator in
place and through this rotatable member the
electrode electrically connects with the en-
gine evlinder from which the cireuit s con-
tinned in the usual way back to the other pole
of the battery.
jects, the rotatable member may or may not,
as desired, directly contact with the electrode
5 for it may, be just close enough to the clee-
trode so that o spurk will also leap across the
gap hetween these elements, if such is de-
sired, as is sometimes the case. In cither
case axial removal of the rotatable merber
serves to effectively break the electrical cir-
euit for the spark which will not occur until
the rotatable member 18 again properly in-
serted in place.

As shown ap Fig. 4 the beavings 12 and
13 for the rotatable menber 14 are elongated
fo permitr o Bittle angular or bodily dis-
placowent of the eotatable member to take
care of varlations In location in a trans-
verse plane of the opening 9 of the insula-
tor which may occur in practice. Either or
both of themn may 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 T prefer in practice to elongate at
Jeast one of these a little.

In the form of the invention shown in
Fig. & 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
23 passes through these holes and opening,
which wedge has an inclined portion 24 en-
gaging the similarly inelined 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-
ed 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 verticalfy in bearings
30 projecting from the side of the bushing.
The diference in construction of this form
over 2 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 operatiou
takes place in assembling the parts.

Fig. 6 may be described as showing a
moedification in which the bushin%is omitted
entirely as a part of the plug. In this the
insulator seats directly in an opening in the
engine cylinder 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 form
shoulders 35, and, instead of a single rota-
table member being uscd, passing through
the insnlator as in Figs. 1 and 2 two sbort
rotatable members 36 are employed ezch
working in its single individual bearing in
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 thoufgh 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-
culator may be axially removed.

In connection with this form carrying but
one electrode T have shown an adjustable
element 38 screw threaded at 39 ‘o detach-
ably coGperate with internal screw threads
40 on the lower end of the bushing. In this
way the distance of this clement 38 from the
electrode 41 carried by the insulator can be
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varied. The upper side of the element 38 s
chambered at 42 and between the element
and the lower end of the clectrode o combus-
tion chamber including. the chamber 42, is
formed. Downwardly extending and di-
verging openings 43 stari 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 ignitiin 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 meins
of the rushing of ignited gases in all direc-
tiens from the combustion chamber through
ihe small openings 43 in the element 38 the
ignited and burning gases are distributed
more or less through the eylinder and a more
complete ignition and combustion of ull the
fuel in the cylinder results, The spark gap
can be varied by merely adjasting the ele-
ment 38 vertically in the lower end of the
bushing. Of course this feature of the in-
veulion can be used even though the insula-
tor carries hoth electrodes, and can be ap-
plied to my preferred form by merely ex-
tending the lower end of the bushing shown
in Figs. 1 and 2, and internally screw
threading this lower end & 1 screwing the
element 88 therein. In th:s form the ele-
ment 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 rush therefrom inio the cylinder
#fter having been ignited by the spark pass-
ing between the elecirodes shown in Figs. 1
pind € which iu such ease would oceur with-
in the combustion chamber.

he form shown in Fig. 8 is similar to
{7uit just described except that a single ro-
tutable 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 ¢ the bushing is
shown which is different from thet which
is shown in connection with the other ng-
ures, though this does not affect my inven-
tion at all as also dues 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 medium of a ring 45 surround-
ing the insulator and located between it and
the bushing and resting upon and acting
against the upwardly facing 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 anc{) 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 iz used. In
this form 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 suflicient 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 acticn 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 like
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 T
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 T believe sufliciently
illustrates my invention so that one skilled
in the art can readily make 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 formns in
which it aay be embodied but which it
secms needless to dereribe 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 inunaterial whether the in-
sulator carries both eclectrodes or not or
whether, if carrying both, the second one
tuaKes clectrical connection with a engine for
return to the battery or magneto, through
the rotatable member or not. I have shown
and now prefer such construction it being
a very convenient arrangewent and one in
which the usefulness of the plug may be
temporarily and quickly destroyed so that
the engine cannot be run, by merely remov-
ing the rotatable mwember from its place.
This provides means whereby the owner of
an engine can, by mercly removing the ro-
tatable member, readily prevent removing
of his engine by someonc not intended to run
it and having no rotatable member of such
size and shape as to fit his plug, This fea-
ture of the invention I however also desive
protection for and accordingly present elaims
directed to it. I also consider 1t to be imma-
terial so far as my novel way of fastening
the insulator in place is broadly concerned,
whether the rotutable member acts direetly
on the insalator or through an mtermediate
element such as the ring shown in Fig. 11
or the wedge shown in Fig. 5: whether the
rotatable member extends transversly of the
plug as in wmost of the tigures or longi-
tudinally as is Hlustrated in IFig. 5; whether
there is a single rotatable swember as in most
of the figures or a plutality of them as in
Iig. T; whether the rotatable member ex-
tends through the insulator or just over it as
in Fig. 7; or whether as in Fig. b another ele-
ment passes through the insulator; or, if
some element is to pass through the insu-.
Intor. whether it is through o 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 pluce and is rotatable in but one di-
rection to seat the insulator to its seat as is
the case with the forms of I'igs. 10 to 15,
or whether the rotatable member can be ro-
tated in cither direction to maximum dis-
placement of the insulator, and in either di-
rection to release the insulator as in the
fornis shown in Figs. 1 to 91 or if complete
rotation of the votatable member is prevent-
ed whether this is douve in ihe manners
shown in Figs. 10 to 15 or in some other
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some stop on the bushing for
coiperating with some part of the rotatable
‘netber.  In fact the rotatable member need
not be of the shape as shown but all that is
necessary s that it be so constructed so
that at some portion or portions along its
axis of rotation its periphery is not a com-
plete circle concentrie with its axis of rota-
tion so that such portion or portions will
when the member is rotated codperate either
by direct engagement or through some inter-
mediate element or means, so as to move the
insulator to its seat and hold it there so long
a5 the rotatable member is not turned to re-
lease it. 1 have shown the member as having
between its concentric bearing portions a
portion cirenlar but turned eccentric to the
sxix of the bearing portion or portions but
plainly the mewber might be a substantially
straight member of circular eross section but
with a peripheral projection or cam at the
desived point; or the same result would be
accomplishied by a member of circular cross
—eetion with some point or portion bent out
of alinement with the portion to form its
bearing. It is also not even necessary to the
wse of my broad invention that a bushing be
used as In some cases, as’ with engines spe-
cially made. 1 desire to eliminate the usual
hushing adapted to detachably engage with-
in an opening in the engine cylinder and
journal my rotatable member- directly in

way such as by

bearings on the engine casing as shown in

Fig. 6, the insulator seating in such case
cimilarly to the way it seats in the bushing
in my other forms. It is only necessary that
ihe rotatable member be prevented by some
tixed member at its bearings from moving
in s direstion reverse to that in which the
pecentric portion of the member acts when
forcing the insulator te its seat. The throw
of the cccentric 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. 1t
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-
seribed with reference to Figs. 10 to 15 will
be sufficient to retain the rotatable member
and the insulator in their moved position
<nfficiently well for all practicul purposes.
'This provides, by varying the extent of ro-
tation of the otatable 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-
cure desired in spite of slight variations of
the parts in manufacture. In fact by care-
fallv seleeting the desired resiliency for the
rotatable member a pressure for the insu-
lator on its seat is provided for which is sub-

- effective.

1,369,860

stantially constant for all conditions and
which cannot be exceeded no matter how
much force is applied to the rotatable mem-
ber in rotating 1t. This feature I propose to
use in manufacture and is of value 1 pre-
venting so much pressure being applied as
to injure the gusﬁ{et and affect 1ts dura-
bility or efficiency. In many forms of
plugs this often occurs when the insulators
are fastened in place by means of & wrench
and where it is easy 1o 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
{ransverse 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 su ciently ro-
tating 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 carvy 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 carry
its eccentric portion into cobperation with
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
pearings for the rotatable member would, of 115
course, have to be formed Lo codperate 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. 120
With mv improved 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 125
in the cylinder. In putting the insulator of
my preferred form of Figs. 1 and 2 in place
it is first placed bv hand to its seat x0 as to
aline its transverse opening with the beas-
irgs for the rotatable member. The rotatable 120
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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. I and 2 so as

to stand upright then rotates the rotatable

member to cuause its portion 17 to force the
insulator firmly against its seat, and frie-
tion of the parts is sufficient to hold the
parts in this position for all practical pur-
oses until it 1s desired to remove the insu-
EltOI'S. - When such is desired all that is nee-
essary is to rotate the rotatuble 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
from its seat and eliminate the sticking so
that upon removal of the rotatable menmber
the insulator may be readily withdvawn.

The terms “cam,” “eccentric,” * crank,”
“lever” where used in the clgims individ-
ually are to be interpreted in o generie 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.

Huving described my invention and vari-
ous cembodiments of it what T claimi as my
invention is:—

1. In a spark plug for internal combuns-
tion engines, the combination of a lixed
wember having an opening; a bearing fixed
relutive to said member; an insulator adapt-
ed to seat in said opening and carrying an
electrode; and a rotatuble 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 iniernal combus-
tion engines, the combimation 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 mounted to ro-
tate in said bearings and having a cam por-
tion adapted to force the insulator to its
seat when the votatable 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 mounted in
said bearings and having a cam portion
adapted to foree 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

o

relative thereto; an insulator adapted to be
removably secured in said bushing and car-
rying an electrode; and a rotatable member
adapted to be removably journaled in said
bearing and having a cam portion sdapted
to -coact with the insulator when the rota-
table member is rotated to move the insula-
tor relative to the bushing.

5. Inoa spurk 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
relutive thereto; an insulator adapled to be
removably secured in suid bushing and car-
rying an electrode; and a rotatable member
adapted to be removably journaled in said
bearing and having a cam portion adapted
to conct with the msulator when the rota-
table member is rotuted to move the insu-
lator in either dirvection relatively to the
bushing.

6. In a spark plag for internal combus-
tion engines, the combination of a bushing
adapted 1o be removably secured in an en-
gine eylinder and having a bearing fixed
refative thereto; an insulator adapted to be
removably secured in said bushing and car-
rying an clectrode; and a rotatable member
adapted fo be removably jonrnaled in said
bearing and having a cam portien adapted
to coact with the insulator when the rota-
table member is2otated to move the insulator
against its seat in the bushing.

7. In a spark plog for internal combus-
tion engines, the combination of a bushing
adapted to be removably secured in an en-
gine cylinder and having a beariug fixed
refative thereto: an insulator adapted to be
removably secured in said bushing and car-
rying an electrode; and a rotatuble member
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-
Intor to its seat in the bushing dnd hold it
there until the rotatable member is tarned
to release it.

8. In a spark plug for internal conibus-
tion engines, th& eombination of a bushing
having diametrically opposite  concentrie
bearing openings; an insulator having a
transverse opening therethrough carrying
an electrode and adapted to seat in the bhush-
ing; and a rotatable member having concen-
tric bearing portions for location in the
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
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
bear: z 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 rofatable member is ro-
tated in its bearings, engage the inside of
the opening in the insulator and move the
Iatter relatively in ecither direction to the
bushing.

10. 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 peripheiy
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 such intermediate portion ex-
tending farther from the axis of the concen-
tric bearing portions at some points than at
others 50 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 n the latter and hold it there until the
rotatable member is turned to release it.

.12, In a spark plug for internal combus-
tion enginés the combination of a hollow
bushing having an internal shoulder; an
insulator having an external shoulder adapt-
¢d to rest on the internal shoulder; a plu-
rality of diametrically opposite holes in the
bushing; a transverse hole in the insulator;
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and a rotatable wmember mounted in the
holes in the bushing and insulator and hav-
ing a cam portion within the opening in the
insnlator for forcing the shoulder in the in-
sulator firmly against the shoulder in the
bushing when the rotatable member is ro-
tated the eam portion of the rotatable wem-
ber serving when its ecam portion is rotated
beyond a position calling for maxhmum 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
adapted to be removably secured in-an en-
gine cylinder: an insulator adapted 1o rest
therein and carrying a plurality of clec-
trodes; a contact serew electrically connect-
ed with one of the electrodes; a transverse
hole in the inswdator; 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 removably secure the insu-
lator and bushings together. :

14 In a spark plug for internal combus-
tion engines, the combination of a bushing
a(luptv(r to be removably secured in an’en-
gine cylinder; an insulator adapted to rost
therein and cirrying a plurality of elec-
trodes; a contact screw eleetrically connect-
ed with one of the electrodes; a transverse
hole in the insulator; diametrically oppo-
site holes in the bushing: And a rotatable
am 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 com%ination 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 thercthrough with the bushing.

17. In a spark plug for internal combus-
tion engines, the comnbination of a bushing;
a removable insulator therefor and carry-
ing an electrode; a rotatable member hav-
ing a cam 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.

18, In a spark plug for internal combus-
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tion engines, the combination of 4 bushing;
an insulator adapted to seat therein and
carrying an clectrode; and a rotatable mem-
ber having a cam portion for forcing the
insulator tn place in the hushing when the
rotatable member is rotated the insulator
adapted to prevent further rotation of the
cam _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 éngines, 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 infernal 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 move the
insulator transversely to the axis of the ro-
tatable member and attach it to the bushing.

21. An insulator for spark plugs having
a transverse opening extending therethmugﬁ
adapted to receive a securing member for
the insulator; an electrode extending from
the opening to one end of the insylator
forming one spark terminal; and a,second
clectrode extending longitudinally through
the insulator and forming another spark
terminal. : p

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 fofing one spark
terminal; and a second electrode extending
Tongitndinally through the insulator and

45 -forming another spark terminal.

50

T
[#1}

23. In a spark plug for internal combus-
tion engines, the combination of a hollow
bushing having diametrically opposite bear-
ing openings therein: an electrode carrying
msulator adapted to seat in said hollow
bushing and having a transverse opening
therethrough counter bored at its ends; and
a rotatable member passing through the in-
sulator opening and journaled in the bear-
12 openings in the bushing and having a
portion intermedinte its bearings wheve its
periphery is at greater distances from the
axis of rotation of the member at some
places than at others adapted when swing
arotind vwpon rotation of the rotatable mem-
ber to engage the hottom of the opening in
the insulator intermediate the counter bored
portions and force the insulator moainst its
seaf i the bushing, ‘

‘24, In.a spark plug for intermal combus-

s B

tion engines, the combination of a bushing ;
an insulator having u 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 cam’ portion for forcing the in-
sulator in place in the bushing when the
rotatable 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 lLollow
bushing; an insulator adapted to seat there-
in and carrying an electrode: an clectrode
forming element attached to the lower end of
the bushing and forming a chamber between
it and the lower end of the insnlator within
which is the electrode carried by the insu-
lator; and diverging openings in the elee-
trode forming element for spreading the ig-
nited gases when rushing therethrough after
being ignited by sparks passing between the
electm(‘lges, the wulls 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 &
series of sparks oceur.

26. In a spurk 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 bushin_g\\md forming a
chamber between it and the lower end of
the insulator within which is the electrode
arried by the insulator: and. diverging
openings in the electrode forming element
for spreading the ighited gases when rush-
ing therethrough after being ignited by
sparks passing between the clectrodes, the
walls of smid diverging openings provided
with a plurality of points around the en-
trance to the openings betwegn which and
the electrode on the insulator a series of

sparks occur. * .

27. In am article of the class described.

the combination with an insulator carrying
an electrode, of a bushing containing u seat
for the insulator and having a pluarality of
diametrically " disposed  bearing openings,
and cam 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 cooperating with
the holes in-the bushing, a rotatable member
to. be inserted through the openings in the
bushing and insulator and having the por-
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 (o receive the insulator and beunr-
ings fixed with reference thereto, and a ro-
‘tatable member adapted to coiperate 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 Dbushing, 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-
fate about an axis at an angle to the longi-
tudinal axis of the insulator 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 spark plug comprising in combina-
tion, a bushing, an electrode carrying insu-
lator removably mounted in the bushing,
and & 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 combmation of a
bushing member, an insulator member

adapted to seat therein, and a rotatable
nember rotatable about an axis at an angle
to the axis of the other members and ful-
cruming against one of the first mentioned
members and acting against the other in
-substantially alining but oppositely directed
lines of ‘action passing through points close
to the fulcrum point whereby the moment of
force tending to rotate the rotatable mem-
ber through the reaction of the first saild
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
‘& rotatable member rotatably engaging the
jnsulator and bushing about an axis at an
angle to the longitudinal axis of the insu-
lator, said axis being on a' line that will
pass through the projected transverse arca
of the insulator, said ' member serving to
force the insulator to its seat.

35. In a spark plug, the combination of a
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fixed member having an opening, a bearing

fixed relative to said member, an electrode

carrving insulator adapted to seat in the
member, and a rotatable member adapted to
rotate aguinst said bearing and having a
portion adapted to act against the insulator
when the mewmber is rotated to press the in-
sulator aguinst 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 clectrode
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 removal from both the
game to permit them to be separated from
each other.

37. In a spark plug, the combination of a
pushing 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
threugh points close to the fulerun point,
whereby the moment of force tending to ro-
tate the rotatable member throngh 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. Tn 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 adapted to be so actu-
ated as to apply pressure to the insulator
in the direction of its axis to lock the insu-
lator to its scat.

41, In a spark plug, the combination of a
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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 cax-
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
clectrode carrying insulator adapted to pass
into the opening and against the seat and a
single manipulatively operable yielding
pressure applying element for forcing the
nsulator against its seat in the fixed mem-
ber and holding it there in opposition to
bressure 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 #nd
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
pressure on the insulator to force the same
firmly 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, vield-
ing, pressure applying means adapted to
rotate about an axis at an angle to the lon-
gitudinal axis of the insulator in codpera-
tion with the insulator and bushing to force
the insvlator against its seat in the bush-
ing.

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 cooperation 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

18

8 rotatable resilient member rotatably co-
operating with the insulator and bushing
about an axis at an angle to the longitud:-
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 blushing, 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 there by reason of
the crank like member assuming a substen-
tially “dead center” ‘relationship between
the 1nsulator and bushing.

49. In a spark plug, a bushing memnzber,
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 actin
against the other in substantially alined but
oppositely directed lines of acfion passing
through points close to the fulecrum 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-
ing.
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 &
relatively fixed member, an electrode car-
rying insulator of relatively frangible ma-
terial adapted to removably seat therein
and u single yielding pressure applying
elemient 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:

Cuesrer H. Brasenton,
R. J. Haynes, .
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