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ABSTRACT: A glow plug has an elongated tubular housing 
and a convoluted tubular member located in and extending 
axially through this housing. A leading end portion of the tu 
bular member is located proximal to the front end of the tubu 
lar housing. Fuel outlet means is provided in the front end por 
tion and fuel inlet means are provided in the tubular member 
rearwardly of the outlet means. A glow pin extends through 
the center of the helix constituted by front tubular member 
and is electrically energizable for thereby indirectly heating 
fuel passing through the tubular member from the inlet means 
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154] GLOW PLUG 

to the outlet means so that such fuel issues from the outlet 
means as ?ammable fuel vapor. 
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GLOW PLUG 

BACKGROUND OF THE INVENTION 

The present invention relates generally to glow plugs, and 
more particularly to glow plugs for use in_ diesel and related 
engines. 
Such glow plugs are used as a starting aid in starting the 

diesel engines and multiple fuel engines. Conventionally they 
comprise a housing and a glow pin extending through the 
housing and being surrounded by a heating element con 
voluted about the glow pin. Fuel passes along the glow pin 
between the same and the housing and is heated before it is 
sues from the housing, the purpose being that the fuel is to 
issue as ?ammable fuel vapor. However, it has been found that 
in these known constructions the dwell time of the fuel in the 
region of the glow pin is relatively short, with the result that 
the heat energy supplied to the glow pin is not fully utilized for 
vaporization of the fuel so that the latter is not fully vaporized. 
This has adverse in?uences on the efficiency of known glow 
plugs. 
A further problem with these known constructions is the 

fact that they are capable of vaporizing only relatively small 
quantities of fuel per time unit and that they must be mounted 
in vertical or near vertical orientation to operate properly. 

SUMMARY OF THE INVENTION 

It is, accordingly, a general object of the present invention 
to provide an improved glow plug for use in diesel and related 
engines. 
More particularly, it is an object of the present invention to 

provide such an improved glow plug which is not possessed of 
the disadvantages described above with respect to the prior 
art. 

A further object of the invention is to provide such a im 
proved glow plug which permits the vaporization of greater 
quantities of fuel per time unit than is possible with known 
glow plugs. . 
A concomitant object of the invention is to provide an im 

proved glow plug of the type under discussion which can be 
mounted in any desired orientation and is not limited to 
mounting in vertical or near vertical position. 

In pursuance of the above objects, and others which will 
become apparent hereafter, the novel glow plug according to 
the present invention comprises according to one embodiment 
and brie?y stated, an elongated tubular housing having a front 
end, and a convoluted tubular member located in and extend 
ing axially through this housing._The tubular member has a 
front end portion proximal to the front end of the housing. 

Fuel outlet means is provided in the front end portion, and 
fuel inlet means in the tubular member rearwardly of the out 
let means. - > 

Heating means is provided for heating fuel passing through 
the tubular member from the inlet means to the outlet means 
and for thereby effecting issuance of such fuel from the outlet 
means as ?ammable fuel vapor. 

It is particularly advantageous that the tubular member be 
helically convoluted about the glow pin which is electrically 
heated, so that by heat exchange of the tubular member with 
heated glow pin the fuel which advances through the con 
voluted tubular member is indirectly heated and vaporized. 
The vapor may be permitted to issue from the open end of the 
tubular member tangentially to the helix constituted by the 
latter, or it may issue through suitable apertures provided in 
the wall of the tubular member in the region of its open or out 
let end. 

Advantageously, the tubular member should be composed 
of scale resistant chrome nickel steel. More than one glow pin 
may be utilized. If a single glow pin is used as the heating ele 
ment, the quantity of fuel vaporized in the construction ac 
cording to the present invention is approximately l0-l5 
cm.“/min, If two glow pins are used which may be located side 
by-side in axial parallelism with one another, then 20-30 
cmP/min. fuel may be vaporized, with such a construction. 

2 
The novel features which are considered as characteristic 

for the invention are set forth in particular in the appended 
claims. The invention itself, however, both as to its construc 
tion and its method of operation, together with additional ob 

5 jects and advantages thereof, will be best understood from the 
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following description of speci?c embodiments when read in 
connection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. I is a longitudinal section through a glow pin according 
to one embodiment of the invention; 

FIG. 2 is an end view of the embodiment illustrated in FIG. 
3, looking upwardly in the latter ?gure; and 

FIG. 3 is an axial section through FIG. 2. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Discussing now ?rstly FIG. 1, and the embodiment illus 
trated therein, it is emphasized that reference numeral 10 
identi?es the suction manifold of an engine with which the 
novel glow plug is to be used, for instance a diesel engine. It is 
not necessary to illustrate further components of the engine 
because the engine as such does not form a part of the present 
invention and the suction manifold 10 has been shown only to 
provide an indication of the position and orientation of the 
glow pin with reference to the manifold. 
A threaded nipple 11 is provided in the manifold 10 and 

into this nipple 11 there is threaded a glow plug according to 
the embodiment of FIG. 1, being protected against coming 
loose by the presence of a nut 12. 
The glow plug in FIG. 1 comprises a housing including a 

lower portion 13 of relatively large internal diameter which 
accommodates axially therein a pin 14 of known construction. 
Convoluted about the glow pin 14 is a vaporizing element in 
form of a helically convoluted tubular member [5 ad 
vantageously consisting of chrome nickel steel. The tubular 
member 15 in nonconvoluted condition is approximately 40 
cm. long and has an outer diameter of 3 mm. and an inner 
diameter of 2 mm. Of course, these dimensional details are 
given by way of example only. However, if they actually are 
present, then the axial length of the helix constituted by the 
convolutions of the tubular member 15 is approximately 40 
mm. 

A sleeve 16 is pushed onto the upper inlet end of the tubular 
member 15 and welded thereto. The sleeve 15 and a connect 
ing nipple 17 through which fuel is to be admitted into the tu 
bular member 15, are mounted in a connecting head 18 and 
secured therein in suitable manner, preferably by hard solder 
mg. v 

The drawing shows that a trailing portion of the glow pin 14 
also extends into the connecting head 18 and that its trailing 
end is sealed with reference to the connecting head l8 by a 
rubber sealing gasket 19 and two suitable sealing annuli 20 for 
instance of the type available under the trade name “Resitex," 
so as to be sealed and insulated with reference to the connect 
ing head 18. A nut 21 presses the annuli 20 and the sealing 
gasket 19 into a recess provided for this purpose in the con 
necting head 18. A dished spring 22 surrounds the free trailing 
end of the glow pin 14 and cooperates with a knurled nut 23 
which is threaded onto this trailing end, so that by cooperation 
between the spring 22 and the nut 23 an electrical conductor 
may be releasably clamped between them and thus connected 
in electrically conductive relationship with the glow pin 14. 
The connecting head l8—together with the glow pin 14, 

nipple l7 and tubular member l5—is inserted into the upper 
open end of the housing 13 and connected with it in suitable 
manner, preferably by hard soldering. Conversely a protective 
sleeve 24 is pressed into the open front end of the housing 13; 
it is provided with a plurality of air inlet apertures 24' through 
which air may enter from the suction manifold 10 of the en 
glne. 
The sleeve 24 de?nes with the leading end of the glow pin 

14 a chamber which is concentric with the leading end and 
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with the convoluted member 15; a transverse divider 25 ex 
tends normal to the axial extension of the sleeve 24, and a 
?ame-holding sleeve 25 cooperates with the transverse divider 
25 and subdivides the interior of the annular chamber de?ned 
between the leading end of the glow pin 14 and the circum 
ferential wall of the sleeve 24, into a plurality of compart 
ments. 

In operation of the novel glow plug of the FIG. 1, diesel fuel 
or analogous fuel is admitted through the inlet nipple 17 from 
a source of supply and passes through the helically convoluted 
tubular member 15. ln so doing it is indirectly heated by heat 
exchange with the electrically heated glow pin 14 and 
becomes vaporized issuing as fuel vapor from the outlet aper 
tures 15' which are provided in the front end portion of the tu 
bular member 15 and which in the illustrated embodiment are 
oriented radially with reference to the leading portion of the 
glow pin 14. It will be seen that the apertures 15' commu~ 
nicate with a compartment 27 de?ned within the sleeve 24 by 
the presence of the transverse divider 25, and that the air inlet 
apertures 24' also communicate with this compartment 27. 
This compartment, therefore, receives the major portion of 
the issuing fuel vapor and of the incoming combustion sup 
porting air. There exist, however, two gaps, through which the 
compartment 27 communicates respectively with the com 
partments28 and 29 both of which are located axially for 
wardly of the‘compartment 27. One of these gaps is identi?ed 
with reference numeral 25 " and exists between the transverse 
divider 25 and the circumferential wall of the sleeve 24, so 
that it communicates with the compartment 28. The other gap 
is identi?ed with reference numeral 25' and exists between the 
transverse divider 25—which has an aperture-and the lead 
ing portion of the glow pin 14 which extends through this 
aperture. Thus, the gap 25 ’ communicates with the compart 
ment 29. This latter is de?ned by the ?ame holding sleeve 26 
as shown. . 

The relatively small quantity of air/fuel vapor which enters 
into the compartment 29—the latter being a compression 
chamber—-is ignited at the free end portion or leading end 
portion of the glow pin 14 and the ignition ?ame in turn ignites 
the fuel-air mixture issuing downwardly or forwardly from the 
chamber 28, and by issuing from the chambers 28 and 29 
serves additionally to ignite the fuel-air mixture which issues 
from the compartment 27 through the apertures 24’ into the 
suction manifold 10. 
By providing the elements 25 and 26 and subdividing the 

space between the circumferential wall of the sleeve 24 and 
the leading portion of the glow pin 14, we assure that there is 
always a ?ammable fuel-air mixture present in the actual com 
bustion or ignition chamber 29 where the glow pin has its 
highest temperature. Thus, the mixture present in the 
chamber 29 will unfailingly be ignited and the ignition ?ame 
will reliably serve to ignite the remaining quanities of fuel-air 
mixture which issue from the novel glow plug into the suction 
manifold 10. 
The glow plug in FIG. 1 is particularly advantageous if the 

fuel quantity which is to pass through the tubular member 15 
does not exceed 10-15 cm.“/min. If the fuel quantity is in ex 
cess of this ?gure then it may be advantageous to utilize the 
embodiment illustrated in FIGS. 2 and 3 which comprises two 
glow plugs and a convoluted tubular member which is con 
voluted about them both. The two glow plugs identi?ed in 
FlGS. 2 and 3 with reference numerals 30 and 31. The tubular 
member is identi?ed with reference numeral 32 and cor 
responds to the tubular member 15 of FIG. 1. As in that 
Figure, the tubular member 32 is helically convoluted about 
the two glow pins 30 and 31 which extend in complete or at 
least substantial axial parallelism with one another. Apertures 
32’ are provided at the front end portion of the tubular 
member 32 and so oriented that fuel vapor issues through 
these apertures 32’ radially in direction towards the leading 
end of the glow pin 30. 
A connecting head 33 is provided in which the glow pins 30 

and 31 are mounted, being electrically insulated and sealed by 
suitable means, for instance, a glass plug. 
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4 
A fuel inlet nipple 31 is provided in the connecting head 33 

and communicates with a steel sleeve 36 which in turn is hard 
soldered or otherwise connected with the open rear end of the 
tubular member 32, and is also secured by hard soldering or 
the like in the connecting head 33 together with the nipple 35. 
The housing is identi?ed with reference numeral 7 in the 

embodiments of FIGS. 2 and 3 and has press-?tted into its 
open rear end the connecting head 33 with the components 
secured to the latter. The connecting head 33 is hard soldered 
to the housing 37. 

In FIG. 3 the suction manifold 38 of a diesel or analogous 
engine again has secured and extending into it the housing 37 
in the same manner in which this has been described with 
reference to FIG. 1. 
A protective sleeve 39 with air inlet apertures 39' is press 

?tted and/or otherwise secured in the open forward end of the 
housing 37. A ?ame holding sleeve 40 is located in the protec 
tive sleeve 39 and has projections 40’ with which it is 
secured-by welding-to the sleeve 39. The interior of the 
?ame holder sleeve 40 is subdivided by a divider wall 41 which 
extends axially of the sleeve 40 and is located between the 
leading portions of the two glow pins 30 and 31. 

1n the longitudinal direction of the novel glow plug of FIGS. 
2 and 3, the ?ame holder sleeve 40 and the divider wall 41 ex 
tend tojust below the fuel outlet apertures 32' in the tubular 
member 32 so that the fuel vapor issuing from the outlet 
openings 32' is directed only against the leading end of the 
glow pin 30 above the ?ame holding sleeve 40 and in the space 
surrounded by the protective sleeve 39. This results in the for 
mation eddies which causes a ?ow of the air-fuel vapor mix 
ture from above in downward direction in other words, 
towards the leading end of the glow plug. This mixture is 
further heated by the glow pin 30 and is ignited by the glow 
pin 31. The reason for this is that the latter becomes heated to 
a substantially higher temperature than the glow pin 30 
because, unlike the latter, the glow pin 31 is not directly ex 
posed to issuing fuel vapor emitted from the outlet openings 
32' but instead has its leading end located in a separate com 
bustion chamber delimited by the longitudinal separating wall 
41. The fuel-air mixture passing through that chamber or com 
partment in which the leading portion of the glow pin 30 is 
located, becomes ignited by the heat of the leading portion of 
the glow pin 31 as it reaches the lower end of the chamber or 
compartment in which the leading portion of the glow pin 31 
is located, that is the lower end of the longitudinal separating 
wall 41. 
Under certain circumstances-for instance if a strong ?ow 

takes place in axial direction of the glow plug-it may be ad 
vantageous to place onto the lower end of the protective 
sleeve 39 a cup 42 cutouts 42’ and with a slot 43 open at one 
side. The purpose is to reduce the ?ow of the fuel-air mixture 
and to facilitate its ignition. 

It will be appreciated that with either embodiment illus 
trated, signi?cantly greater quantities of fuel can be vaporized 
per time unit than is possible with the prior art constructions 
which do not utilize the convoluted tubular member 15 or 32, 
and that the novel glow plugs according to the present inven 
tion may be mounted in any desired manner and orientation 
without disadvantageous results on their operation. 

It will be understood that each of the elements described 
above, or two or more together, may also find a useful applica 
tion in other types of applications differing from the types 
described above. 

While the invention has been illustrated and described as 
embodied in a glow plug for use in diesel and related engines it 
is not intended to be limited to the details shown, since various 
modi?cations and structural changes may be made without 
departing in any way from the spirit of the present invention. 

Without further analysis, the foregoing will so fully reveal 
the gist of the present invention that others can, by applying 
vcurrent knowledge readily adapt it for various applications 
without omitting features that from the standpoint of prior art 
fairly constitute essential characteristics of the generic or 
speci?c aspects of this invention and, therefore, such adapta 
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tions should and are intended to be comprehended within the 
meaning and range of equivalence of the following claims. 
What is claimed as new and desired to be protected by Let 

ters Patent is set forth in the appended 
l. A glow plug for use in diesel and related engines, com 

prising an elongated tubular housing having a front end, a heli 
cally convoluted tubular member located in and extending ax 
ially through said housing, said tubular member having a front 
end portion proximal to said front end; fuel outlet means in 
said front end portion, and fuel inlet means in said tubular 
‘member rearwardly of said outlet means; and combined heat 
ing and igniting means for heating fuel passing through said tu 
bular member from said inlet means to said outlet means so 
that such fuel issues from said outlet means as ?ammable fuel 
vapor, and having an igniting portion located in the region of 
said outlet means for contact with and igniting of said ?amma 
ble fuel vapor. 

2. A glow plug as de?ned in claim 1, wherein said combined 
heating and ignited means comprises at least one electrically 
energizable glow pin; and wherein said tubular member is heli 
cally convoluted about said glow pin in heat-exchanging rela 
tionship therewith. 

3. A glow plug as de?ned in claim 1, said outlet means com 
prising a plurality of fuel vapor outlet openings provided in 
said front end portion of said tubular member. ' 

4. A glow plug as defined in claim 2, wherein said front end 
portion projects outwardly of said front end of said housing; 
and further comprising a sleeve surrounding said front end 
portion with clearance and being secured to said housing; an 
aperture means in said sleeve; and wall means subdividing said 
sleeve and forming with said front end portion a plurality of 
communicating chambers arranged to facilitate admixture of 
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6 
air and fuel vapor. 

5. A glow plug as de?ned in claim 4, said wall means com 
prising a dividing wall extending at least substantially normal 
to the longitudinal axis of said sleeve means and subdividing 
the latter into two axially adjacent chambers one of which is 
closer to said front end portion than the other, said air aper 
ture means and said outlet means communicating with said 
one chamber, said igniting portion of said glow pin extending 
through said dividing wall into the other of said chambers; and 
gap means dimensioned to admit a relatively small quantity of 
fuel vapor and air from said one chamber into said other 
chamber for ignition therein. 

6. A glow plug as de?ned in claim 1, wherein said heating 
means comprises at least two electrically energizable glow 
plugs extending axially through said housing; and wherein said 
tubular member is helically convoluted about both of said 
glow plugs in heat-exchanging relationship therewith. 

7. A glow plug as de?ned in claim 6, said outlet means com 
prising a plurality of outlet openings facing towards at least 
one of said glow pins so that fuel vapor issues from said outlet 
openings in direction towards said one glow pin. ‘ 

8. A glow plug as de?ned in claim 6; leading sections of said 
glow pins and of said tubular member projecting outwardly 
from said front end of said housing; further comprising a 
sleeve connected to said housing projecting forwardly from 
said front end and surrounding said leading sections with 
clearance. 

9. A glow plug as de?ned in claim 8, further comprising 
dividing means in said sleeve and extending axially of the same 
intermediate said leading sections of said glow pins. 

Ill * * * * 


