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Original application died December 30, 1925, Serial No. 78,362. Divided and this application Med 1 
November 1, 1927. 

The subject matter of this application is 
divided out of my pending application Serial 
No. 78,362, ?led December 30,- 1925, upon 
im roveinents in spark plugs. , ' 

y invention particularly relates to spark 
plug structures for internal combustion‘en 
gines ahavin automatically-operating slid 
lug valves or admitting air for cleansingv 
and coolingand for mixture with the ex 
plosi've charge. I "' 
, The annexedv drawing and the following 
description setv forth in detail certain means 
embodying my invention, such disclosed 
means, however, constituting but two of the 
various forms in whichythe principle of the 
invention may be illustrated. 
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In said annexed drawing: ; 
Figure 1 is a longitudinal‘ sectional view, 

partially in elevation, of my improved spark 
plug, showing therein one form of an im 
proved >valve and valve support; 

Figure 2 is a transverse horizontal section, 
taken in the plane indicated by, the line 2-2, _ 
F' are 1; v I 

‘igure 3 is a plan view of ‘the elements 
Figure 1, certain parts beingreé 

moved; ' - ' - . " _ 

Figures 4; and 5 are detailed views of the 
form ofnvalve and valve sup ort shown in 

re 1, the valve supportv eing omitted 

i res 6 and 7\ are detailed views of a 
modi ed form of valve and valve su ‘ort. 

As pointed out in my application, I r. No. 
,7 8,362, from which the subject matter of this 
application has been divided out, and re- 
ferrin'g to the annexed drawing in which the‘ 
same parts-are designated by the‘same re 
spective ordinals in the several views,r'an. 
annular s ark pl shell or body member 5 
is formedp with iil?iexagonal to 

tion 7 carrying ' a grounded L-shape , elec 
trode 8 providing a spark gap with the elec 
trode 9 mounted in the insulating orcelain 
10, the latter having an ‘inner r'e uced ex 
tension 12in the bore 13 of the body '5 to form‘ 
an annular chamber 15; The porcelain mem 
ber IQ is concentrically secured in the bod‘yg . 

e by a nut 11 engaging an internally-three 

_ _ portion 6 a 

‘and a lower externally-threade ~plu ’por- 

Serial No. 230,292. ' 

wall the top portion 6 of the body 5. As 'I l' L 
shown in Figures 1, 2 and 3,‘valve inlets-1:4 
are angularly disposed in the body 5 and coins. ' ~ 
municate with. the cha'mber‘15 at their inner 
.ends and at their outer ends communicate!“ 
with ch'ambers‘28 disposed intermediately the 
airinlets 14 and the other inlets 24' extending 

._to the outer surface-of the plug body por 
tion 6. Theseinlets 24 are 0 ‘ 
section than the inlets 14 and contain the ,a-bo 

a larger cross 

stems 22 of valves having heads 21 adapted 
to seat upon the‘outere wall portions 29 of 
the chambers 28 and adapted-to be recipro— 
cated between ‘the inner wall portions 30 of 
said chamber and said seat portions 29. AS135 
noted, the valve head 21 comprises the in-, 
wardly ?aring portion 21’ and the enlarged 
inner portion 31, the latter of which is formed 
with a transverse slot 23 permittin air ‘to ‘ 
pass into the inlets 14: by the valve ead 21 70‘ 
when the latter is in its open" position and 
in contact with the inner wall‘ portion 30. 
The valve is contained within an annular 
cage or valve support 201press-?tted into 
openings'32 formed in ~the top of the body .75 1 
portion ,6. The piston suction stroke opens 
the valves and permits suction drawn jets 
of cleaning and cooling air'to be directed 
vagainst the porcelain 10 and to whirl in the 
chamber 15 and about the electrodes 8 and 9. so 
The piston compression" stroke 'closes the» 
valves upon the seats 29. An outer annular. 
groove.17' formed in the porcelain 10 and‘ ‘ 
connecting spiral grooves "18 cooperate. to 
de?ect and whirl the air in the chamber '15. 35 ' ' 
The ordinary electrode insulating por 

celain is made relatively large to carry of! 
‘heat from combustion;v whereas, the air 
cooled and air cleaned porcelain herein shown 
mbiybe made “relatively small. 7 _ ‘ 

‘ ' n the form‘ of valve structure shown 1_n 
Figures 6 and 7, the valve support 25 1s 
screw-threaded 'as at 26 for the purposes of 
adjustably securin the same in the valve‘ _ 
body 5,,the outer ace'of the cage 25 being» 05 “ 
formed with transverse slots 27 to receive a 
screw-driver, the valve head portion 31 also ~ 
being formed with the transverse slot 23'to 
permit, as is also true of the .form of valve - 
shown in Figures 4 and 5, the adjustment, 
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' from the inside, of the valve head 21 to its 
seat 29. In this form ofdevice, the cage 25 
is extended inwardly to cover the full length 
of the valve head 21. and to abut the bottom 

5 wall of the. body opening 32, as plainly indi 
cated by the reference characters 33, this 
bottom wall serving to sto the suction-' 

‘ drawn‘inward movement of t e valve. ‘F 
It will’ be noted from the foregoing de 

scription - that the reciprocating valves are 
formed with longitudinally-extending pe 
ripheral portions 22 and 31 which are spaced 
from the walls of the 'air openings formed in 
the cages 20 and 25 and other peripheral por 
tions 21' which are adapted, in the open-posi 

of said air openings and, in the closed posi-. 
tion of. the valve, to be seated on saidwalls. 
Thisrform of spark plug and valve may be 

"manufactured very economically, the valve 
members adding only slightly to the cost. 

’ . When used as an air valve 1n connection with. 
the operation of spark plugs of internal oom 

' bustion engines,‘ the suction stroke of the pis 

valve portion to assume its open position 
shown‘ in Figures 1 and 6 and thus permit air 
to be drawn into the s ark plug tobe mixed 
with the fuel obtaineffromthecarburetor. 
When-the piston is moved upwardly'in the 

- cylinder, the compression moves the valve to 
its'closed osition, shown'in Figure 4, thus 
shutting 0% communication through the valve 
supports 20 and 25. When the valve is in its 

secured, so that provision for the passage of 
air from the space 24 to the space 14 is made 
through the medium of the transverse chan 
nel 23 formed in‘ the inner face of the valve 
portion 31. The outer ortion' of the valve 
stem 22 rejects somew at beyond the face 
of the va ve support 20 or 25 so as to permit 

iqin'spection ofthe valve operation from the 
outside of the ‘spark plug body. _ This out- - 
wardly-extending valve end portion also per-_ 

0 en' by ressing' mite the valv'e-t_o be held 
against this projecting end, , erebyt e valve 

\ seat and channels can be-eleaned by a plying 
' hot ?es therethrough' and where'b the valve 
can tested. Also, by means o this pro 
jectingx valve end, the valvecan'be- agitated 
if it s owe a tendency to stick.=_ ' '- _ _An economically -produeed'_ " Ave of long 

11 :1 and sensitive satisfactoryoperation is 
obtained bythe means hereinbefore'described ' 
and shown in‘ the accompanying drawing, 
and whenthe-said valve 'structurejis used in 
connection with the operation of's'park» 
in internal combustion en ' es, the result is 
to obtain a leaner combusti 1e mixture which 
is even more effective than a richer mixture 
in the same on ‘me not provided, with my im 

r proved air vs vs, etlecting‘a very valuable c 
) 

tion of the valve, to be ‘spaced from the‘ walls 

ton‘ causes the automatically reciprocating‘ 

open, position, its inner face 34 is adapted to‘ 
contact with the bottonrwall ‘of the body 
structure ‘5 within which the cag’e‘20 or 25 is, 

saving in fuel cost and a material reduction 
of the combustible fuels in the ‘exhaust, re-' 
sult'ing also in the followin other'favorable 
results: providing air for t e cylinder mix: 
ture‘ to more completely burn the less com; 
bustible vapors in the cylinder; providing a 
surplus of oxygen, especially at "the spark 
plug to insure complete combustion of all car 
on at- this point; maintaining the s ark 
plug clean, and cool; ‘removing accumu ated, 
car 0 n fromsthe engine iston tops and the 
valve tops ahd the manifo d; obviating short 
circuitin "of the'ignition current; avoiding 
pro-ignition; greatly improving the . quic 
pickup and power and general operation of 

'Qthe engine; and greatly reducing the work 
and time necessary to start a cold engine. 
What I claim is: ' , 

1. An improved spark plug construction 
comprising a shell and an‘ insulator therein 
with an annular space between the insulator 
and the shell, an open-ended cage ?tted in 
the outer wall of said shell and adapted to 
form a‘ valve support, a reci rocating 
member dispose m the cham r of said so — 
port and‘ formed‘v with longitudinal perip - 
e'ral ortions spaced‘fromthe walls of said 
cham r and? other peripheral 
adapted in the inner osition of said valve 
member to be spaced cm the walls of said 
chamber'and in the outer position of said 
valve member to be seated on said walls, and 
a passage communicating with the interior 
of saidcage and said annular space, said pas 
sage bein formed with an outer enlarged 
portion‘ 0 greater-[longitudinal magnitude 
than the length of the seating portion of said 
valve member to permit the reciprocation of 
the latter, the outward movement of said 
member ‘closing, said passage by the seatin 
of the valve‘ member on‘ said cage walls, s'ai 
insulator being formedv with outer peripheral 
‘grooves adjacent said annular space for pro 

ucing 'a whirling actionv of the air within 
the shell‘. - ~ ‘_ ‘L 

2.'An improved spark'plug construction 
‘comprising a shell and an insulator therein 
with an anular space between the insulator 
and the shell, ‘an open-ended cage ?tted in 
the outer wall of said shell and-adapted to 
form a valve support, a reciprocating valve 
disposed in the chamber of said support and 
formed with longitudinal peripheral portions 
spaced from the walls 0 “said chamber, .an 
intermediate connecting diagonal ‘surface 
portion adapted in the inner position of said 
valve to ‘be spaced from the walls-of vsaid 
chamber and‘ in the outer position of said 
valve to be seated upon said walls, and a pas 
sage communicatin with the interioraof said 

of greaterlongitudinal magnitu ban the 
length of theseating portion of said valve 
member to permit the reciprocation ‘of-the 

valve ’ 

rtions ‘ 
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cage and said anh‘ er space, said passage be- 7 
ing' formed with an outer enlarged portion“ 
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latter, the outward movement of said mem 
ber closing said passage by the seating of the 
valve member on said cage walls,‘ said in 
sulator being formed with outer peripheral 
grooves adjacent said annular space for pro 
ducing a whirlingaction of the air within the 
shell. . "~ 

3. A spark plug comprising a shell and an 
insulator therein with a substantial annular 
space between the insulator and the shell, 
said shell having a valved passage leading 
from the exterior surface of the shell to said 
annular space and said insulator being pro 
‘vided with a groove in'a portion of its sur 
face forming one wall of said annular space. 

4. A spark plug comprising a shell and an 
insulator therein witlia substantial,annular 
space between the insulator and the shell, 
said shell having a valved passage leading 
from its exterior surface to said annular 
space and said insulator being provided with 
a groove in a portion of its surface situated 
in line with said passage. \ 

5. A spark plug comprising a shell and an 
insulator therein of such size and form as to 
provide a, substantial annular space bet-ween 
the insulator and the shell, said shell having 
a valved ‘passage leading from its exterior 
surface to said annular space and said in 
sulator being provided with grooves in a 
portion of its surface situated below said 
passage. ' 

6. A spark plug comprising a shell and an 
insulator having a portion within said shell 
of such size and form as to provide a substan 
tial annular space between the insulator and 
the shell, said shell having a valved passage 
leading angularly through the shell from its 
exterior surface to said annular space and 
said insulator being provided with grooves 
in a portionof its surface situated below and 
‘in line with said passage. 

7 . A spark plug comprising a shell and an 
insulator having a portion within'said shell 
of such size and form as to provide an annular 
space between the insulator and the shell, 
said shell having a valved passage leading 
angularly through the shell from its exterior 
surface to said annular space and said 
insulator being provided with a spiral groove 
in line with said passage. 

8. A spark plug comprising a shell and an 
insulator having a portion within said shell 
of such size and form as to provide a substan 
tial annular space between the insulator and 
shell, said shell having a valved passage 
leading from its upper exterior surface to said 
annular space and said insulator being pro 
vided with grooves in a portion of its sur 
face forming one wall of said annular space 
and situated below said passage. ' 

9. A spark plug comprising a shell and an 
insulator having a portion within said shell 
of such size and form as to provide an annular 
space between'the insulator and shell, said 
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shell having a valved passage leading angu 
larly from its upper exterior surface to said 
annularspace and said insulator being pro? 
vided with a spiral groove in a. portion of its 
surface forming one wall of said annular 
space and in line with said passage. 7 

10. A spark plug comprising a shell and 
an insulator thereirr of such size and form 
as to provide a substantial annular space be 
tween the insulator and the shell, said shell 
having a plurality of valved passages leading 
angularly from its exterior surface to‘said 
annular space and said insulator being pro 
vided with a plurality of spiral grooves in 
line with said passages. ' 

11. A spark plug comprising a shell and 
an insulator therein of such size and form as 
to provide an annular space between the in 
sulator and shell, said shell having a plural 
ity of valved, passages leading from its ex 
terior surface to said annular space and said 
insulator being provided with annular and 
spiral grooves below said passages. 

12. A spark plug comprising a shell and 
aninsulator having a portion therein of such 
size and form as to provide an annular space 
between the insulator and the shell, said shell 
having a passage leading from its exterior 
surface to said annular space, said passage 
being adapted to permit the entry of ?uids 
into the spark plug and to prevent the escape 
of gases from the spark plug, and said insu 
lator being provided with a spiral groove 
near said passage. 

13. 'A spark plug comprising a shell and 
an insulator having a portiontherein of such 
size and form as to provide an annular space 
between the insulator and the shell, said shell 
having passages leading from 'its exterior 
surface to said annular space, said passages 
being adapted to permit entry of ?uids into R 
the spark plug and to prevent the escape of 
gases from the spark plug, and said insulator 
having annular and spiral grooves near said 
passages. 

14. A spark plug comprising a. shell and 
an insulator having a portion therein of such 
size and form as ._to provide an annular space 
between theinsulator and the shell, said shell 
having a passageg‘adapted to permit the pas 
sage of ?uids intb the annular space and said 
insulator being provided with a groove in a 
portion of its surface forming one wall of 
said annular space and near sald passage. 

15. A spark plug comprising a shell and 
an insulator having a portion therein of such 
size and space as to provide an annular space 
between the insulator and the shell, said ‘shell 
having a passage adapted to permit entry of 
atmospheric air into the annular space when 
the pressure in the annular space is reduced 
below atmospheric pressure and said insu 
'lator being provided with a groove in a por 
tion of its surface formingone wall of said 
annular space and below said passage. I 
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16. In a spark plug, the combination with 
a shell having a valved passage leading from 
its exterior surface to its interior surface, of 
an insulator having a portion of such size and 
form within the shell as to provide a substan 
tial annular space between the insulator and 
the shell, said insulator being provided with 
a spiral groove in a portion of its surface 
forming one wall of said annular space and 
situated near said passage. 

17. In combination with a substantially 
cylindrical shell having a valved passage 
leading from its exterior surface to its inte 
rior surface, an insulator having a portion of 
such size and form Within the shell as to pro 
vide a substantial annular space between the 
insulator and the shell and having an annular 
groove in a portion of its surface forming 
one wall of said annular space and situated 
near said passage. 

18. In combination with a substantially 
cylindrical shell having a valved passage 
leading from its exterior surface to its inte 
rior surface, an insulator having a portion of 
such size and form within the shell as to pro 
vide a substantial annular space between the 
insulator and the shell and having annular 
and spiral grooves in a portion of its surface 
forming one wall of said annular space and 
situated near said passage. 

Signed by me this 31st day of October, 
1927. 

WILLIAM J. DAUBENSPECK. 
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