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IGNITION SYSTEM FOR INTERNAL-COMBUSTION ENGINES.

Application filed July: 10,

To all whom it may concern.: :

Be it known that I, Howarp Epwarp FeL-
Lows, subject of the King of Great Britain,
residing at Hammersmith, W, 6, London,
England, have invented new and useful Im-
provements in Ignition Systems for Inter-
nal-Combustion Ingines; and I do hereby
declare the following to be a full, clear, and

‘exact description of the invention, such as

will enable others skilled in the art to which
it appertains to make and use the same.
This invention relates to an improved and
novel system of ignition for internal com-
bustion engines. = The ignition systems at
present in use employing sparking plugs
which derive current from either a- magneto
or coil and accumulator -systems are as is
well known practically standardized in prin-
ciple, and apart from the crude hot point
ignition which was proposed in the pioneer
stage of internal combustion engines and
which in a modified form is now used for
stationary heavy. oil engines, for instance
such as the Diesel crude oil engines, no se-
rious attempt has been made to substitute
the sparking plug ignition with a more re-
liable system which during the running of
the engine does not rely upon the source of
electric current to insure working. Chiefly,

“experiments and inventions relating to igni-

tion systems have had for their object to im-

- prove the electrical systems which have been
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common practice for a long period, and
these improvements generally add to the
complexity of the system. The object of
this invention is to introduce a system of
ignition which will entirely dispense. with
the existing complicated electrical systems,
which once an engine has been started will
require no current whatever to ensure a cor-
rect working and even running of the en-

gine, will be practically impossible under

ordinary treatment to get out of order, will
require no mechanical transmission from the
engine, as in the case of a magneto, and
which will be of a simple and extremely

~dnrable character. :

Broadly according to the present inven-

tion ignition is effected by the location of

means susceptible to heat in such manner
as to be accessible by the combustible mix-
ture delivered into the combustion chamber

1923, Serial No. 650,662,

or chambers of an internal combustion en-
gine, such means deriving sufficient heat
from the explosion of the combustible mix-
ture to constitute a constant ignition point
during the running of the engine, the mo-
ment of explosion being predeterminable by

55

the adjustment of the volume of space with- -

in - which the combustible mixture is‘com-
pressed before ignition, whereby ' the mo-
ment . at which the reqmisite compression. of
the combustible mixture for explosion may
be advanced or retarded. |

In the preferred embodiment of my in-
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vention means are .provided whereby the

firing of the engine may be selected to occur
at predetermined moments so that ignition
may be advanced or retarded. This may be
effected by moving the actual firing point
towards or away from the combustion cham-
ber, or by.leading the combustible mixture
into variable accommodating means, so that
the requisite pressure for ignition can be
delayed or advanced according to the loca-
tion of the ignition point-or the amount of
variable accommodating means employed;
it being appreciated that a certain amount
of pressure on the combustible mixture is
essential before ignition will occur.

The initial explosion of each combustion
chamber of the engine may be effected by an
ordinary sparking plag; low tension cur-
rent supplied to a resistance element so that
a glow is generated, or current may be sup-
plied directly to the point of ignition itself
which will be of such a nature as to offer
sufficient resistance to generate the requisite
heat. Immediately subsequent to each such
initial explosion fhe current may be, and
preferably is, entirely cut off, the heat ac-
quired by each ignition point from the ex-
plosion being sufficient to ensure a constant
point of ignition.

The ignition element . is preferably ac-
commodated in a chamber which is detach-
able from the cylinder of an engine for in-
stance by threading into the ordinary spark-
ing plug or other threaded hole, whereby n
existing engines the sparking plugs may be
readily substituted.

Alternatively however the chamber may
be cast integrally with its cylinder.

Figs. 1 and 2 are perspective and bi-sec-
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tional elevational views 1e%pect1\ey of a
device adapted to be attached to a cylinder
of an In tornal combustion engine.

Figs. 8 and 4 are similar views of a modi-
fication.

Fig. 5 is a bi-sectional elevatio‘nal view of
a further modific atioi.

Fig. 6 is an end view p«um broken away
of the device shown in Fig. 5 but with an
end ca p removed.

Ifig. 7 is a bi-sectional elevational view of
a Fmther modiﬁcablon

Iig. 8 is an end view of Fig. 7
end eap mmoved

Fig. 9'is a pe wpecil\'g view of a device
adapted to operate as a common QOHuI‘OihnO
member for a plm‘ ity of cylinders of an
eno'in such view showing parts detached
for clearness.

Fig. 10 1s a bi-sectional
of the device illustrated in Fig. 9
mg the parts assembled.

Fig. 11 is a disgrammatic plan view illus-
tratlno‘ the apphmhon of the modification
lllustr‘xted n Figs. 9 and 10 and

Fig. 12 is a bi-se: tl()ﬂ‘ﬂ elevational view
of a smta..ue form of igniter for use with
the device shown in 1*10& 9 and 10.

Referring to Figs. 1 and 2 of tne draw-
ings a device is bl own one of each of which
15 intended to he applied to each eylinder of
an internal comhustxo’l engine. The point
of 10111‘1011 1% shown as constituted hv, a
small coil 1 of wetal or alloy of good wear-

with an

elevational view
and hav-

ing and resistance pr oper‘xes one verv suit-

J le materia] beino that lnunn in the ‘m\f?e
as “Bright R’y Michrome.” This coil 1 is
Cary wd at the base of a metal memher 2
which is threaded into a cylindrical central
member 5 rvotatably accommodated at its
base in an outer cupped base 6 having an
uhel nal (hzm‘mu‘ which accommodates as a
close fit the enlarged base 5* of the rotatable
member 5, a sloping or shallow truncated

conical portion 5" constitnting the junction

of the parts 5 and 5. The cupped bage 6
is formed with a central downwardly de-
pending threaded portion 7 adapted to be
threaded into the ordinary sparking plug

hole ¢f a cylinder, packing rings or w: Imrs
8 being provided to ensu ve a cas tight ft.
The conical portion 5" of the central mem-
ber 5 seats upon a corr"%x)m\(hl“lv shdpeu
seating 9 uormod on the lower edge of a
collar 10 threaded into the hase 6, a close
engagement of’ such seating being effected

by a coiled spring i1 interposed hetween an
annular ledge 12 formed on the f)utmdn of
the collar 10, and an amnular ving 13

threaded on io the upper end of tho central
member 5 and secure d by a set screw 152,
During the running of the engine the coil
1 receives sufficient he at from ¢ 1\ explozions
of the combustible mixtare to constitute a
constant ignition point, the gases reaching

1,534 368

the coil 1 through a narrow central passage
i4 in the Dase (> and a narrow passage 15
1 the rotatable central member 5, a certain
amount of pressure by the pmton upon the
gas being required to force the ous mz'ou;zh
,such passages 14 and 15 so as tr» be zome-
what compressed about the coil 1
xploston takes place, this pressure of course
taking place during the mmp) ession stage
of the CV"](‘ of the engine. Showld i it be re-
quived to Jcmrd the [7111111 o t the engine the
moment at which the requisite pressure of
exploqon takes p“mo will be delayed, and
this ig effected by leading the gas into other
channels from thg passages 14 and 15, This
is carried out by pm"'mmn in the central

votatable member 5 a plurality of chambers
1(). which have small inlet holes 168 hut
which ave otherwise sealed. These Toles 16¢
lead in from the conical portion 3* and ave
covered by a groove or ('] annel 9¢ cut into
the seating 9 of the collar 10, In addition
to the holes 16* a hole 167 is provided which
passes straight through the member 5 hring-
e the interior 15 of su(‘h member 5 into
communication with the channel 9% Tt will
be apparent from the foregoing that any
gas forced into the interior of the vrotatable
niember 5 will now pass throngh the hole 16"
into the channel 9° .md can bhe led into a
selecred number of chambers 16, the ‘ek"'
tion of the number of chambers being
effected by rotating the member 5: or if
desived the chambers 16 can be entirehy eut
offt by sufficiently votating the miembey 5.
To enuble adjnstments to e effecied the rine
13 may carry a poinfer 13% and the collar
10 he provided with suitable indications.

For the initial cz;ph)sxon i each exlinder
the coil 1 is connected to o source of current,
one suitable method of conne 1%0*1 heing that

Hustrated in g, 2 wherein the ends r){ the

coil are connected in series to a pair of ter-
minals or electrodes 17 the up““r (‘1]‘3 of

which are connected in nny mﬂtx le manner
to the source of current. These olectrodos
17 in the preferred meodiment each com-
prises a metal post tapered outwardly at
the lower end and split as at 18 for a shon
distance to receive one end of the coil 1

Threaded upon the upper end of the elec-
trode is a-nut 19 which when tig rhtened will
result in wedging the lower end of the clee-
trode into the body 2. Tach electrode s su-
rounded by insulation 3 and may Le pro-
vided with a terminal nut 4.

Tnstead of le ading the combustible mix-
ture into chambers for varving the time of
expiosion deseribed with reforence to
Figs. 1 and 2, the coil 1 may e adjustably
carried within a ehamber which cowmuni-
cates with the combustion chamber of the
engine so that by moving the coil 1 towards
or awey from the uas inlet of its chamber
the time at which the requisite pressure for
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explosion is required ‘may be advanced or

- retarded. One method of carrying this into
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effect is illustrated by Figs. 8 and 4 in which
the coil 1.1s carried by a small cylinder 20
axially- movable within a chamber 21 pro-
vided within a body 22 adapted to be
threaded into a cylinder head. The base of
the small cylinder 20 is flanged as at 23 to
provide .a close sliding fit against the walls
of the chamber 21, and rotation of the cyl-
inder 21 -is prevented by one or more
feathers or keys 24 engaging corresponding
grooves in the flanged portion 23.
The.cylinder 20 is moved axially in the
chamber 21 by the rotation of a column 25
hollowed as at 26 for the accommodation of
the evlinder 20, such hollowed portion being
formed with a quick pitch thread 26* which
receives a correspondingly threaded portion
90> formed on the outer surface of the cyl-
inder 20, from which it ‘will-be apparent
that rotation of the column 25 will result
in axial movement of the cylinder 20 with
resultant variation of the space beneath the

{langed portion 23 for the reception of the.

combustible mixture. '
The body 22 is axially apertured at 22°
to provide a passage for the combusgtible

mixture from the engine cylinder into the

chamber 21, and it may be cast integially

*with the cylinder or threaded as at 22° for
threading into the cylinder, such threadad
portion being of any suitable dimensions.
The upper pertion of the body 2218 thread-
od at 920 to rvéceive a sleeve 27 which con-
stitntes the support for the rotatable col-
ump 25, the lower portion of such sleeie
being coned on its inner surface as at 21
to provide an abutment for a corresponi-
ingly coned portion 25° formed on the col-
umn 25, a close engagement of such eoned
parts being assured by means of o coiled

spring 28 inferposed between a collay 250 1

carvied by the column 25 and a fixed 1im

99 provided on the outer face of ‘a jacket:

30 surrounding the sleeve 27 to provide a
water jacket for cooling; the space 30° for
the reception of water being closed at the
top by a collar or annular ring 97 secnred
on the upper end of the sleeve 27.
21 may be provided for the circulation of
the water, such nipples receiving pipes lead-
ing to a convenient part of the engine con-
{aining cooling water,

Tf desirved, for the initial explosion, the
coil 1 may be connected to a suitable source
of current, but preferably in this case the

- coil 1 glows solely as a vresult of the ex-
plosion of the combustible mixture, the ini-
tial ignition being effected by a separate coil
10 carried by a body 1P threaded into the

“upper end of the column 25, a passage 32
Leing provided in the column 95 for the
passage of the combustible mixture from
the engine combustion chamber, the small

~dige 84 is held.

Nipples.

cylinder 20 being also apertured as at 33
for the same purpose.. The coil 1* is con-
nected to-a sonvee of current in any suit-
able manner, for instance similiarly to the
coil'1 as shown in Fig: 2.

A further modification in which the igni-
tion point is movable for varying the tiume
of ignition,.is llustrated by Figs. 5 and 6,
Tn this modification the igniter 1 is carried
by o dise 24 secured to a rotatable column

35 by means of serews 36 or other suitable
means, such column 85 being flanged as

ot 37 to provide a face against which the
The coil 1 is accommodated
in a small bay 34 cut in the periphery of
the dise 84, and it ig connected in series
by leads 83 to a pait of terminal posts ov
clectrodes 39 passing through the column
25 and provided with terminal nuts 40
their outer ends whereby they may be con-
rected to a source of curvent.. Cne ov both
of the opposing faces of the disc 34 and
the base of the column 35 are vecessed as
at 40 to provide accommodation for the
base heads of the electrodes: 39. and the
feads B88.

The flanged portion 37 of the celumn
has a close fit in a housing 41 which 1s
soriaed writh a sleeve 42 for the suppoert of
he votatable column 85, a coiled spring 43

A

at

ar
Gob

sing interposed between a collar 44 carried
3% end the housing 41 to
fit of the flanged portion 37
within the housing. The disc 34 is of a
slightly smaller diameter than the flanged
portion ‘57 so that an annular passage 45
ovided between the inner face of the
1o 41 and the periphery of the disc
BES ge communicating with an in-
let aperfure 46, such inlet aperture heing
formed in the wall of the housing 41 and
a plug portion 47 threaded into said hous-
or cast integral

v the column

]
1’&

MEre o

34

crally therewith and adapted
to be threaded into the engine cylinder in-
stead of the usual sparking plog.

The housing 41 is closed by
cap 412 . ‘

Tt will be apparent that gases compressed
in the combustion chamber of the engine
will pass threngh the aperture 46 into the
annular passage 43 and so reach the coil
1 with consequent ignition, variation in the
timing of ignition being effected by rotation
ofthe dise 24710 move the coil L away from
or towards the inlet aperture 46. In this

a threaded

“arrangement the body of the device is shown

disposed in a horizontal plane, hut it will
be apparent that a slight modification would
enable it to be disposed vertically if de-

sived. :
A somewhat similar arrangement to that

ilustrated in Figs. 5 and 6 is illustrated by
Figs. 7 and 8, but in the latter arrangement
the coil 1 is stationary and the combustible

mixture is conveyed through a movable
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passage. The coil 1 is carried by a body
47 and is connected in series to a pair of
terminals or electrodes adapted to be con-
nected to a source of electric current, in
a manner similar to that represented in
Fig. 2. The body 47 is threaded into an
enlarged head 48 of a sleeve 49, such en-
larged head accommodating as a close fit
a valve 50 constituting one end of a column
31 rotatable within the sleeve 49, the valva
50 being securely held in its seating in the
head 48 by the action of a coiled spring
32 interposed between a collar 38 threadec
on to the column 51. The chamber in the
head 48 within which the valve 50 is ac-
commodated is closed by a cap 54 threaded
therein. )

Threaded into or cast integrally with the
head 48 is a plug portion 55 adapted to be
threaded into the engine cylinder, and an
inlet passage 56 through said plug portion
establishes communication between the in-
terior of the head 48 and the combustion
chamber of the engine, the interior of the
head 48 being provided in its wall with a
pair of diagonally opposite channels 57 ex-
tending partially around its inner circum-
ference. Connecting these two channels 57
15 a passage 58 extending diametrically
through the valve 50. One of the channels
57 leads opposite the inlet passage 56, and
the other channel leads into a chamber 59
within which is located the coil 1, whereby
it will be apparent that combustible mix-
ture passes to the ignition point via the inlet
56 one of the channels 57 through the pas-
sage 58 in the valve 50 and finally through
the remaining channel 57 to the ignition
point. To advance or retard the moment of
ignition the valve 50 is rotated by means of
the column 51 thereby varying the effective
length of the passage for the flow of com-
bustible mixture. If desived the valve 50
may be provided with a pair of radial ex-
tensions which fit into the channels 57 to
provide baffles to ensure the gas taking the
shortest path to the ignition point. How-
ever it is preferred to dispense with these
baflles so that the passage 58 may be moved
out of alignment with the channels 57 to
entirely cut off the coil 1 from communica-
tion with the combustion chamber of the
engine.

It will be obvious from the foregoing that
when any of the modifications described are
employed with a multi-cylinder engine they
will be connected by a suitable connecting
rod or other convenient means for movement
in unison, all being adjusted to produce the
same effect upon each combustion or cyl-

inder unit, i. e. the moment of explosion in -
each cylinder will take place at a common’
However if de--

position of each piston.
sired instead of employing an advancing

spondingly

1,654,368

and retarding device for each cylinder, a de-
vice common to the whole of the cylinders
may be employed, and one such embodiment
1s illustrated by Figs. 9, 10 and 11. a suit-
able ignition member for use in conjunction
with this modification being illustrated in
vertical section by Fig. 12.

This further embodiment is based upon
the principle of the device shown in Figs, 1
and 2, but a device operating in a similar
manner could quite easily be based upon the
principle of operation of the Figs. 3 and 4,

r 5 and 6 and be within the scope of this
invention. ,

Dealing first with Fig. 12 the ignition
member is constituted by a metal plug body
60 which may be cylindrical or polygonal,
and is provided with a threaded base 61
adapted to be threaded into the ordinary
sparking plug hole in a eylinder. A central
aperture 62 is provided to establish com-
munication between the combustion cham-
ber and the ignition coil 1, located in a
chamber 63. The ignition coil 1 ig earried
by a small metal cylinder 64 which rests
upon a ledge constituting the junction of
the chamber accommodating it and the
chamber 63, such metal cylinder heing bored
axially as at 65 to provide a passage for the
combustible mixture to an initial ignition
coil 66 carried by a hollow hody 67 threaded
into the upper end of the plug body 60. such
coil 66 being connected to a source of cur-
rent which when the civenit is closed will
produce the necessary glow in the ¢oil 66 for
the initial explosion, the ecirenit being
broken nafter the initial explesion and the
heat acquired from the explosion by the coil
1 being relied upon to provide the ignition
point for subsequent explosions. In cases
where two such ignition coils are used the
initial explosion coil, i. e. the one connected
to a source of current is preferably so lo-
cated as not to be materially affected by the
heat of the explosions.

Communicating with the hollow interior
of the small metal cylinder 64 is a lateral
by-passage 68 to which is adapted to he
connected one end of a metal tube 69, the
other end of such tube being connected to
the metal body 70 of a conirolling device
71 adapted to receive a similar tube 69 from
each metal body 60 as illustrated diagram-
matically in Fig. 11 which shows the device
as applied to a four cylinder engine. The
method of connection of the ends of the
tubes can be as illustrated at 72 in Fig. 10
showing an ordinary gas nipple union.
Bach tube 69 communicates with an inlet
aperture 73 bored in the body 70, such aper-
ture leading into 2 shallow trunecated conical
chamber 74 which accommodates a corve-
shaped valve 75 provided
around its periphery with channels 76 and

o5

0

80

86

00

25

100

105

110

115

120




10

15

20

1
“t

1,534,368

held tightly on its seating by the action of a
coiled spring T7* disposed about a spindle 77
locked fo said valve, and interposed between
a collar or sleeve 78 threaded and locked on
such spindle and the base of a chamber 79
formed axially in the body 70. .

The peripheral channels 76 ave adapted
to establish communication between each in-
let aperture 78 and a plurality of apertures
80 extending radially to the outer swrface
of the cylindrical body 70, and connected by
means of tubes 81 to chambers 82 in. the
upper part of the body 70, such chanibers
being sealed by short studs 83.

From the foregoing it will be apparent
that each combustion chamber of the engine
may be brought into communication with
one or more chambers 83 (four for each com-

‘bustion chamber are shown in the draw-

ings) by rotation of the valve 75 (by means
of the collar 78) thereby enabling the mo-
ment at which the requisite pressure of the
combustible mixture for explosion by the
action of the heated coil 1 to be varied, as
obviously the greater number of chambers
82 which are brought into communication

*with each combustion chamber the longer

39

40
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will the moment of explosion be delayed.
The apertures 80 and 73 and the channels
76 ave so located in sets that the channels
76 each cover a corresponding number of
apertures simultaneously thereby ensuring

synchronous timing of the successive explo-

§101S.

The base of the body 70 is closed by a cap
84 threaded thereon, such cap if desired
having a drain hole plug 85, should it be
desived to pour a cleansing fluid into the de-
vice at any time. ‘

The body 70 need not be a solid plece of
metal as illustrated but may quite easily con-
stitute a skeleton framework built up or
cast, so as to avoid excessive weight and
expense, and in practice it ig preferred to
adopt. this practice.

To enable positions of the valve to_be
selected the collar may be provided with a
pointer 86, the body 70 having indications
thereon, each representing an aperture 80
and one for an entirely cut out position for
fully advanced ignition. S

“Tn one modification (Figs. 8 and 4) a
water jacket is shown, it will be. apparent
that such a provision can easily be applied
to the other modifications, further it will be
appavent that in all cases the means accom-
modating the ignition point may in the con-
struction of engines be cast integrally with
the cylinders. Instead of a water jackek
air cooling ribs may be equally easily pro-
vided.’

The modifications disclosed only illus-
trated by way of example some methods of
carrying my invention into eflect it being
apparent that a great number of modifica-

S

tions may be effected without departing
from the spirit and scope of my invention.

Although I have described my invention
as applied to an ordinary type of internal .

combustion engine, it is obvious that it may
Le applied to any other type of internal
combustion engine, for instance an internal
combustion turbine.

The proportions shown in the drawings
are substantially those whicl in practice I
find- give corrvect results.

What T claim is+—

1. Ignition means for explosive  engines
including & member provided with variable
capacity explosive charge receiving means
and with an inlet aperfure to said means
adapted to be connected with the explosion
chamber of an engine, u heat retaining ele-
ment effected by the amount of compression
of an explosive charge contacting therewith
to ignite the same, and means between said
inlet aperture and said variable capacity ex-
plosive charge receiving means to vary the
effective capacity of the latfer.

9. Tgnition means for explosive engines
including a member provided with variable
capacity explosive charge veceiving means
and with an inlet aperture to said means
adapted to be connected with the explosion
chamber of an engine, a heat retaining ele-
ment affected by the amount of compression
of an explosive charge contacting therewith
to ignite the same, and valve means between
said inlet aperture and said variable capacity

xplosive charge receiving means to vary the
effective capacity of the latter.

3. Tgnition means for explosive engines
including a member provided with variable
capacity explosive charge receiving means
and wwith an inlet aperture to said means
adapted to be connected with the explosion
chamber of an engine, & heat retaining ele-
ment affected by the amount of compression

70
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of an explosive charge contacting therewith -

to ignite the same, and rotatable means be-
tween said inlet aperture and said variable
capacity explosive charge receiving means
to vary the effective capacity of the latter.
4. Yenition means for explosive engines
having plural explosion chambers, including
a member provided with plural variable
capacity explosive charge receiving means,
one for each chamber, and with separate in-
let apertures to each of said means, adapted
to be connected with the explosion chambers.
of the engine, respectively, a heat retaining
element associated with each explosive cham-
ber and affected by the amount of compres-
sion of an explosive charge contacting there-
with to ignite the same, and a single device
common to the aforesaid plurality of vari-
able capacity explosive charge receiving
means effective to vary the capacity thereot.
5. Tgniticn means for explosive engines

including 2 member provided with variable

1i0

120

125

130



& 1,534,368

capacity explosive charge receiving means
and with an inlet aperture to said means
adapted to be connected with the explosion
chamber of an engine, a heat retaining ele-
ment affected by the amount of compression
of an explosive charge contacting therewith
to ignite the same, rotatable valve means be-
tween said inlet aperture and said variable
capacity explosive charge receiving means

W to vary the effective capacity of the latter,

and spring means holding said valve means
seated.

In witness whercof I have signed this
specification in the presence of two wit-
nesses.

H. E. FELLOWS.

Witnesses:
A, S. Mrckrx,
T. O. Hucgzres.




