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ABSTRACT: This disclosure is directed to a spark plug and an 
adapter therefor in which the spark plug is rendered 
detachably connected to the adapter, and which adapter is 
further provided with one or more means for heating the elec 
trodes of the plugs to facilitate the starting of internal com 
bustion engines in cold and/or moist weather. 
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SPARK PLUG AND HEATED ADAPTOR THEREFOR 

PROBLEM TO BE SOLVED 

Heretofore the starting of internal combustion engines in 
extremely cold and/or in moist weather presented a considera 
ble problem. This difficulty was primarily due to the formation 
of ice on the electrodes of a spark plug thereby prohibiting 
generation of the necessary spark required to ignite the fuel. 
Also even in nonfreezing temperatures, icing of the plug elec 
trodes may result due to condensation in the fuel when the 
fuel is vaporized as it is injected into the engine. In addition to 
icing, fouling of the electrodes with carbon deposits con 
stitutes still another reason whereby dif?culty in starting an 
engine was encountered. Excessive moisture and dampness, 
which tends to short out the electrodes of a spark plug, con 
stitutes still another cause for plug failure in starting an inter 
nal combustion engine The above-mentioned dif?culties, 
when they occurred, further resulted in a considerable drain 
on the battery of a vehicle in that excessive energy and effort 
was required-to generate the spark. Frequently, an operator 
would drain the batteryof its entire energy in a fruitless effort 
to energize cold, wet or foul plugs, thereby greatly aggravating 
the problem ofstarting an engine in wet and/or cold weather. 

In the past there have been many efforts to overcome the 
above-noted problems. These efforts included the provision of 
covers or shields to protect spark plugs against the weather. 
However these efforts have proven to be either impractical, 
ineffectual, or of nominal effect over a minimal period oftime. 
In extremely cold climates the e?'orts to overcome icing con 
sisted of maintaining the entire engine warm by an external 
heating source and/or removing the battery and storing the 
battery in a warm place until it was desired to start an engine. 
Heaters have also been placed in the crankcase of the engine 
to maintain the lubricating oil fluent in an effort to minimize 
the drain on a battery when starting in cold weather. However 
these methods are impractical as frequently external heat 
sources and or warm storage areas are not readily available, 
e.g. in open country or on long trips away from a home base. 
In such instances starting of an engine is virtually impossible. 

In my prior US. Pat. No. 2,889,440 it was disclosed that the 
problem of starting engines having wet, cold and/or fouled 
plugs was enhanced by providing a spark plug with a heater 
which was separately energized to heat, dry or clear fouled 
plugs. This invention therefore constitutes an improvement in 
the heated spark plug concept disclosed in my above men 
tioned prior patent. 

OBJECTS 

An object of this invention is to provide an improved heated 
plug which is relatively simple in construction, inexpensive to 
manufacture, and positive in operation. 
Another object is to provide a spark plug and a readily 

detachable adapter which can be readily applied to any inter 
nal combustion engine. 
Another object is to provide a spark plug construction 

which can be readily standardized for use on any sized engine. 
Another object is to provide an adapter for detachably con 

necting a spark plug of a particular standard to any particular 
engine. ’ 

Another object is to provide a spark plug and an adapter 
therefore whereby the spark plug may be rendered usable on 
all size engines with the utilization of the proper adapter. 
Another object is to provide the spark plug adapter having 

one or more heaters which are energized independently of the 
spark plug. 

BRIEF SUMMARY OF INVENTION 

The foregoing objects and other features and advantages 
are attained by a spark plug comprising a plug body having a 
central electrode electrically insulated therefrom and an 
adapter for detachably securing the spark plug body so that 
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2 
the central electrode is exposed to the fuel being injected or 
introduced into the cylinder of an internal combustion engine. 
Both the spark plug body and adapter are provided with com 
plementary means to detachably connect the spark plug body 
and its central electrode to the adapter. The adapter has 
grounded thereto an electrode which is spaced from the cen 
tral electrode in the connected position to de?ne the spark 
gap. 
Means for heating the electrodes are secured to the adapter 

to heat the electrode so as to prohibit icing and/or to maintain 
the electrodes dry and free of carbon deposits. The heating 
means are operatively connected in circuit to a suitable source 
of electrical energy and a switch means may be interposed in 
the heater circuit so that the heater may be energized at will 
when the switch is actuated. The heating means comprises one 
or more heaters circumferentially spaced about the adapter. 
When more than one heaters are employed, the respective 
heaters are connected in circuit by a conductive ring. 

FEATURES 

A feature of this invention resides in the provision of a spark 
plug body having a central electrode which is detachably con 
nected to an adapter by which the plug is detachably con 
nected to an internal combustion engine. 
Another feature resides in the provision of one or more 

heaters connected to the adapter for heating, drying or defoul 
ing the electrodes. 
Another feature resides in the provision of a spark plug hav 

ing means for heating the electrodes of the plug in a positive 
manner to facilitate starting of an internal combustion engine 
in cold and/or wet weather. 
Another feature‘ resides in the provision of a spark plug and 

heater adapter constructed and arranged so that in operation 
compression of the engine can be maintained. 
Another feature resides in the provision of a spark plug and 

heater adapter which is constructed and arranged to inject a 
supply of priming fuel in the vicinity of the heated electrodes 
to assure ignition in cold and/or damp weather. In the 
drawings: 

FIG. I is a sectional view of a spark plug and adapter there 
fore constructed in accordance with this invention. 

FIG. 2 is an exploded perspective view of the spark plug 
construction of FIG. 1. _ 

FIG. 3 is an end view of the spark plug adapter. 
FIG. 4 illustrates a modi?ed construction of the spark plug 

ofthis invention. ' 

FIG. 5 illustrates the spark plug construction of this inven 
tion as utilized in a multicylinder internal combustion engine. 

FIG. 6 is a modified form of the invention. 
Referring to the drawings there is illustrated in FIG. 1 a 

spark plug construction 10 comprising an outer metallic plug 
body 11 which is provided with an external threaded connec 
tion 12 adjacent the lower end thereof. The spark plug body 
11 is provided with an internal bore 183 for accommodating a 
conventional barrel 14 of insulating material, as for example 
porcelain or the like, which is held in place within the body by 
means ofa gland nut or plug 15 threaded to the body 11 as in 
dicated at 16. As shown the plug body 11 is provided with an 
internal shoulder 17 disposed intermediate the length thereof 
for defining a seat for a radially extending flange 14A formed 
integral with the porcelain barrel 14. The gland nut 15 is pro 
vided-with a collar 15A which ?rmly secures the porcelain 
barrel 14 in position within the body 1 1 when the gland nut 15 
is threaded to the body 11. Extending through the porcelain 
barrel 14 so as to be electrically insulated from the plug body 
11 is the central electrode 18 of the spark plug. As shown the 
opposed ends of the central electrode 18 extend beyond the 
ends of the porcelain barrel 14. The upper end 18A of the 
electrode 18 projecting beyond the porcelain barrel I4 is pro 
vided with a threaded portion to which a terminal end cap 19 
is secured. The upper end 18A of the central electrode 18 thus 
provides the terminal connector to which a distributor wire for 
energizing the spark plug 10 is connected. 
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The other end 188 of the central electrode 18 extends 
beyond the porcelain barrel 14 so as to extend into the 
cylinder of an internal combustion engine 20 when the plug is 
operatively connected thereto. 
A plug adapter 21 is provided for detachably securing the 

spark plug body 11 and its central electrode 18 to the cylinder 
of an internal combustion engine 20. As shown the spark plug 
adapter 21 comprises an adapter body 21A which is provided 
with a bore 22 extending therethrough. As shown the lower 
portion 218 of the adapter body 21A is provided with a 
reduced portion which is externally threaded. The'externally 
threaded portion 218 of the adapter body 21A is sized to com 
plement the internal threads of an opening formed in the head 
end portion of a cylinder of an internal combustion engine 20. 
The upper end portion of the adapter body 21A is provided 
with an internal threaded portion. 22 which is adapted to ac 
commodate the external threaded portion 12 of the spark plug 
body 11. The spark plug body 11 and its central electrode 18 
are thus readily detachably coupled to the spark plug adapter 
by the mating of the external thread of the plug body 11 to the 
internal thread 22 of the adapter body 21A. 
Connected to the lower end of the adapter body 21A is the 

grounded electrode 23 which is grounded to the adapter body 
21A. The central electrode 18 and the electrode 23 connected 
to the adapter body 21A are disposed in space relationship so 
as to de?ne the spark gap 24‘therebetween. 
With the construction described it will be apparent that the 

externally threaded lower‘portion 21B of the adapter body 
21A may be sized so as to be received within a tapped opening 
of a particular engine construction 20, whereas the internal 
threaded portion 22 of the adapter body 21A may be stan 
dardized to an optimum given size for accommodating the 
plug body 11 and its central electrode 18. With the construc 
tion described it will be readily apparent that by merely alter 
ing the dimension of external threaded portion 218 of a par 
ticular adapter, the plug body 11 and its central electrode 18 
may be readily utilized in varying sized engines. Thus the plug 

. body 11 and its electrode 18 may be standardized for all en 
gines within a given range. 
To prohibit icing of the electrodes and/or maintaining the 

electrodes dry and free of carbon fouling, a heating means 28 
is provided. As best seen in FIG. 1, the heating means 28 com 
prises a housing 29 connected to the adapter body 21A and 
which housing opens to the bore 22 extending through the 
adapter body 21A. A vconductor wire 30, suitably insulated 
from the housing 29, extends thereinto. Connected to the 
inner end of the conductor 30 is a resistance heater 31, as for 
example a coil heater, which has its other end grounded, 
preferably to the heater housing 29 and through the adapter 
body 21A to the engine 20. The other end of the conductor 30 
is suitably connected by a wire 32 to a source of electrical 
energy, e.g. the battery of the vehicle or to an auxiliary battery 
supplied for the purpose. The resistance coil of the heater 3] 
is preferably a low-voltage battery, as for example a 2-volt bat 
tery. Alternately the resistor heater 31 may be connected to 
one cell of a standard l2 -volt battery which constitutes the 
source of electrical energy for vehicles such as automobiles, 
trucks, planes and the like. However it will be understood that 
the source of the electrical energy is not critical to the opera 
tion of the spark plug 10 of this invention. 
The resistance heater 31 is thus connected in a circuit inde 

pendent of the circuit utilized to energize the spark plug for 
de?ning the spark between the adjacent electrodes 18 and 23. 
If desired a switch means 33 may be connected in series with 
the resistance heater 31 energized only when the switch 33 is 
closed. For convenience the switch‘ 33 may be located on the 
control panel of the vehicle. 

In operation it will be apparent that the utilization of the 
plug body 11 and adapter 21 in an internal combustion engine 
20 will enhance its starting in'cold and/or damp weather. With 
an internal combustion engine 20 provided with at least one 
plug and adapter 10, as described, in each bank of cylinders, 
the engine can be readily started in wet or cold weather mere 
ly by closing the switch 33 for a time sufficient to energize the 
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4 
heater 3]. The heat generated thereby is directed toward the 
electrodes 18, 23 to heat the same and thereby prohibit the 
formation of icing and/0r drying the electrodes so that a posi 
tive spark is generated across the gap 24 and between the elec 
trodes when the spark plug is actuated as by turning on of the 
ignition system of the vehicle to energize electrodes of the 
plug. As described, the circuit through the heating coil 31 is 
independent of that which serves the electrodes. Con 
sequently the heating coil 31 is employed only when desired, 
and cut o?‘ when desired independently of the operation of the 
ignition system of which the spark plug constitutes a part. The 
heat generated by the resistant coil 31 is utilized to deice the 
electrode'and/or prevent icing during ignition and/or to main 
tain the electrodes dry so as to prevent shorting and/or to free 
the electrodes of carbon deposits formed thereon. By main 
taining the tips of the electrodes 18, 23 free of ice, moisture 
and/or carbon deposits, a positive spark is assured and positive 
ignition of the fuel is attained with a minimum of drain on the 
battery. 

FIG. 4 illustrates a modi?ed form of the invention wherein 
the structure of the plug body 41 and adapter body 51 is 
similar to that hereinbefore described with respect to FIGS. 1 
to 3, with the exception, that a plurality of heaters 52 are pro 
vided in circumferentially spaced relationship about the 
periphery of the adapter body 51. Each of the heaters 52 are 
constructed similar to the heater 28, described in FIGS. 1 to 3 
wherein each comprises a heater housing 52A having a con 
ductor wire 53 extending through one end thereof and which 
is electrically insulated from its respective housing 52A. Con 
nected to the inner end of the respective conductor wires 53 is 
a resistance heater which has its other end grounded to its 
respective housing 52A as hereinbefore described. The 
respective conductors 53 by which current is directed to the 
respective resistance coil of the heaters 52 are connected in an 
electrical circuit in parallel by means of a conductor ring 54. 
As shown in H6. 4, the conductor ring 54 is provided with a 
substantially U-shaped cross-sectional construction in which 
the inner skirt portion or ?ange 54A thereof is provided with a 
plurality of cutout portions 55 adapted to make electrical con 
tact with the conductor 53 of the respective heaters 52. The 
external skirt 54B of the conductor ring is provided with a ter 
minal connection 56 to which a distributor wire 57 is secured 
for connecting the conductor ring 54 in circuit with a source 
of electrical energy, as for example, a battery or the like. Inter 
posed in series between the conductor ring 54 and the battery 
is a switch 58 for making and breaking the circuit to the 
respective heaters as desired. ' 

In operation, and in all other respects the spark plug con 
struction 41 and adapter 51 therefore as described in FIG. 4, 
are similar to that previously described with respect to FIGS. l 
through 3. 
With the construction described it will be noted that the 

plug body 11 or 41 and its central electrode can be readily 
fabricated, and which plug body can be readily adapted to any 
particular cylinder head construction by the utilization of an 
appropriate sized adapter body 21 or 41. With the construc 
tion disclosed it will be noted that assembled, the spark plug 
body and the body adapter when ?tted to a cylinder of an in 
ternal combustion 20 is such so as to prohibit any loss of com 
pression within the cylinder as the heaters 28 or 52 are at 
tached to the adapter body in a manner to prohibit loss of 
compression. Also the arrangement is such that the heater of 
the spark plug is energized by'a circuit independent of the cir~ 
cuit utilized to generate the spark between electrodes. There 
fore the heaters can be actuated at will and energized only 
when conditions so require. 

FIG. 6 illustrates a modi?ed form of the invention. In this 
form of the invention a means is provided to insure the flow of 
fuel, i.e. gasoline or the like to the electrode of the plug. As 
shown in FIG. 6, the spark plug is similarly constructed in a 
manner described with respect to FIG. 1 with-the exception 
that a fuel injection noule 61 is ?tted to the adapter body 62. 
The injection nozzle comprises a ?tting which is suitably 
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threaded or secured to the adapter body 62. The inner end of 
the ?tting is provided with an ori?ce opening 63 through 
which fuel is injected into the vicinity of the electrodes 64, 65 
to prime the engine. It will be understood that the inlet 66 to 
the fuelinjection is suitably connected to a source of fuel, e.g. 
the gas or fuel tank 68 of the vehicle by a fuel line 67. Con 
nected to the fuel line 67 is a pumper or primer 69 which may 
be of a manual actuated type. The actuator of the pump may 
comprise a button located on the dashboard or control panel 
of the vehicle adjacent to the switch to be actuated to energize 
the heater 70 of the plug 60. In all other respects the construc 
tion of the plug 60 is similar to that described with respect to 
H68. 1 to 3. 

The form of the invention of HO. 4 may also be modi?ed to 
include a fuel injector means as herein described with respect 
to H6. 6. The fuel injection means; as described, may be sub 
stituted for one of the heater assemblies 52. 
At very low temperature the regular fuel ?ow to the engine 

may not be possible. Accordingly with the fuel injection 
_ means described, the engine may be primed to thus insure the 
starting of the engine. I 

With the construction described with respect to FIG. 6, the 
switch operatively connected to the heater 70 is actuated to 
energize the heater as hereinbefore described. With the heater 
70 energized, the primer or pump 69 is actuated thereby per 
mitting fuel to be injected through ori?ce 63. With the heater 
70 energized the fuel is vaporized in the vicinity of the elec 
trodes, which when actuated will thus effect prompt engine 
start up. _ 

While the instant invention has been described and illus 
trated with respect to several embodiments thereof it will be 
readily understood and appreciated that variations and 
modi?cations may be made without departing from the spirit 
or scope of the invention. 
What I claim is: ' 

l. A preheatable spark plug comprising a spark plug having 
a conductive plug body provided with an insulator barrel, and 
a central electrode extending through the insulated barrel-to 
protrude below a lower end of the barrel for spark formation, 
said conductive plug body being provided with an externally 
threaded lower end portion, 

a conductive adapter having a bore extending therethrough, 
the upper end of said adapter bore being provided with a 
screw thread to mesh with the threaded lower end portion 
of the conductive plug body and seat the conductive plug 
body ?rmly onto the adapter, said conductive adapter 
being provided with an electrically grounded electrode 
extending from a lower end over the adapter bore, with 
said central electrode of said spark plug being selectively 
vsized to protrude through the bore of the adapter to ter 
minate opposite the grounded electrode in spark-forming 
relationship therewith and a plurality of adapter heaters, 
each being formed of an electrical resistance heater, said 
heaters being circumferentially spaced about said adapter 
and electrically connected in parallel and in close heat 
transferring relationship with the adapter for preheating 
of the grounded electrode terminal and closely spaced 

' spark plug portions to provide a highly effective preheata 
ble spark plug. 

2. A preheatable spark plug comprising: 
a spark plug having a conductive body provided with an in 

sulator barrel, and a central electrode extending through 
the insulated barrel to protrude below a lower end of the 
barrel for spark formation, said conductive plug body 
being provided with an externally threaded lower end 
portion, 

a conductive adapter having a bore extending therethrough, 
the upper end of said adapter bore being provided with a 
screw thread to mesh with the threaded lower end portion 
of the conductive plug body and seat the conductive plug 
body ?rmly onto’ the adapter, said conductive adapter 
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6 
being provided with an electrically grounded electrode 
extending from a lower end over the adapter bore, with 
said central electrode of said spark plug being selectively 
sized to protrude through the bore of the adapter to ter 
minate opposite the grounded electrode in spark-forming 
relationship therewith, , 

a plurality of adapter heaters circumferentially spaced 
about said adapter, said heaters being electrically con 
nected in parallel, with said heaters each being formed of 
a heat-conductive housing extending radially from the 
adapter and being in close heat-transferring relationship 
with the adapter, said heaters being formed of electrical 
resistance heaters located in the housings, conductors ex 
tending radially into the housing for electrical series con 
nection with respective individual ones of said resistance 
heaters for electrical preheating of the grounded elec 
trode terminal and closely spaced spark plug portions to 
provide a highly effective preheatable spark plug. 

3. The preheatable spark plug as claimed in claim 2 and 
further including a conducting ring electrically connecting 
each of said heaters in parallel. 

4. A preheatable spark plug comprising: 
a cylindrical plug body having a lower end portion provided 

with external threads, 
an insulated barrel portion extended through said plug 

body, 
a central electrode extended through said insulated barrel 

portion with the ends of said central electrode extending 
beyond the respective ends of said barrel portion, 

means connected to the upper end of said central electrodes 
de?ning a terminal connector, 

an adapter body, _ 

said adapter body having a thread bore portion adapted to 
detachably receive the external threaded portion of said 
plug body, 

said adapter body having an externally threaded portion 
adapted to be received in a tapped ‘hole of a cylinder of 
internal combustion engines, 

said externally threaded portion of the adapter bodyyhaving 
the same size as the threaded lower end portion of said 
plug body, 

a complementary electrode connected to said adapter body, 
said central electrode and complementary electrode de?n 

ing a spark gap in the connected position of said plug 
body and adapter body, 

a plurality of heating means including housings connected 
to said adapter body, 

electrical conductors adapted to be connected in circuit to a 
source of electrical energy extending into said housings, 

resistance heaters having one end connected to said con 
ductors and the other end grounded through said adapter 
body, 

and a conducting ring electrically connecting said heating 
means in circuit. 

5. A heated adapter for accommodating a spark plug com 
prising 
an adapter body having a bore extending therethrough, said 

adapter being provided with means for detachably con 
necting said body with its bore in communication with a 
cylinder of an internal combustion engine and means for 
detachably securing the adapter body to the spark plug, 

a plurality of heaters circumferentially spaced about said 
adapter body, 

each of said heaters including a housing extending substan 
tially radially of said body, 

a resistance heater disposed in each of said housings, 
a conductor connected to each of said resistance heaters 
and projecting outwardly of the respective housings, 

and a conductor ring connecting each of said conductors in 
a circuit to a source of electrical energy. 


