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UNITED STATES PATENT OFFICE

WILLIAM W. HAWKINS, OF 'NEW YORK. N. Y ASSIGNOR TO H. & H. IGNITION COR-

PORATION,

OF NEW YORK N Y., A CORPORATION OF NEW YORK:

IGNITION SYSTEM.

Apphcation ﬁled June 26, 1916 Ser:al No 105 838.

To all whom it may co;we'l"n

Be it known that I, VVILLIAM W. Haw-
KINS, a citizen of.the Umted States, resid-
ing at New York, in the county of New
York and State of New York, have 1nvented
a certain new and useful Improvement in
Ignition Systems, of which. the following
is a full, clear, and exact description,, refer-
ence bemg had. to the. accompanymg draw-
ings.

gl‘hls mventlon re]ates generally to 1gn1—
tion "systems for. internal: ;combustion . en-
gines and more articularly to one for use
in ‘connection with 'a -multipolar. magneto
such as used upon Ford cars: at the present
time. This device:overcomes the. inherent

defect . of this. construct,mnA ‘of \magneto’ as -

it always provides - for..a: coordination. of
movement between ; the ,parts| genera.tmg
electrical energy;. the- parts ‘requiring  elec-
trical energy at predetermined periods, and
interposing  in- the path of rsa1d electrical
energy -the minimum.;of; resistance; . every
part being mechamcs.llfga ‘controlled . and
actuated by positive mec nical means. .
One. object. .of ‘the..inyention is:to com-
pletely eliminate the -use.of .separate  coils
for .each: cylinder; and: Janother, ob]eet is; to
materially-.cheapen, and. .simplify /the con-
struction of the system: ag a. ‘whele,... ..,
A further object of the inyention is to dis-
pense with the use of magnetic interrupters
and at the same time: provide.a system in
which!; there. is::a; positive go-relation, be-
tween the current wave and the. ﬁrm% period
of the engine, and. a' still, further object. of
the invention is to. prowde for: sy‘nchromz-
the-ignition periods: with current im-
pu ses; giving positive 'contact, of: breaker
pomts at the. mammum -of. .current in the
primary coil thus msurmg a hot spark for
starting: = - - Doy ded
A further. and very) lmportant .ob3ect is
to provide a current, wave,of!an, undulating

5 contour at' the: peak:  in. ‘contradistinction

from the point.of jagged-contour heretofore
prevalent in 1gmt10n. systems of this char—
acter.

A stil} further ob]ect of the invention is
to eliminate all sliding: and rolling contacts
in the primary cireuit of ignition systéms,
having every motion and movement of parts
50 coordlnateq or synchromzed that the ele-
ment of time duration is reduced to a mint-
mum and all actions performed mechani-

cally in a positive manner so that same are
repeated without lag or dwell at all speeds
as required for commercial usage. All
wearing parts are located. to be easy of ac-
cess for inspection, ad]ustment and repair.
All moving parts are few in number and of
wear-resisting material. :

Another object of the invention is to
provide for dispensing with the.time inter-
val necessary for the saturation of the core
of the coil and movement of interrupter
armature thereby materially expediting the
operation of the device as a whole, and it is

also ‘an. object of the invention to provide
a system capable of use in either a horizon- -

tal or. vertical position.
It is also. intended to provxde as system
capable of use in connection ‘with;a battery

as well as W1th a magneto, as a source. of elec—

tric energy.

With these, ob]ects in v1ew, a.nd certam
others which will. -appear hereinafter, as the
description proceeds, the invention consists

in the novel features of construction and

the manner of -arranging or..combining the
same, all. of which will be fully described
hereinafter and pomted out i the appended
claims.:. a

In: the drawmgs formmg a, part of thls
speclﬁeatmn Fig. 1 is-a face view of a de-
vice embodymg ‘my - invention: and- applied
in a horizontal position at the forward end
of: the' cam shaft; Fig. 2 is a‘similar view,
the operative mechamsm however)bemcr ar-

ranged. at one-side-of ‘the cam shaft and

driven through the interposition. of the train
of "gears; Fig. 3 is a -view showing the
mecﬁamsm arranged In a substantial® Verti-
cal position and.réceiving its power: from
the forward end of the cam shaft: through
the medium of bevel gears; Fig. 4 is a dia-
grammatic view 1llustfr‘1,tmg thie complete
system; Fig.. 5 is a -vertical sectional view
on the ling 5—5 of Fig. 15 Fig. 6 is. a sec-
tional elevation on the line 6—6 of Fig. 5;
Fig: 7 is a side elevation of the device’ illus.
trated in Fig. 2; Fig. 8 is'a sectional view
on the line 8—8 of Fig. 9; Fig. 9 is an in:
verted sectional plan on the %me, 9—9 of
Fig. 8; Fig. 10 is a central section taken on
the line 1010 of Fig. 85 Fig. 11 is a sec-
tional plan on the line 11211 of Fig. 10;
Fig. 12 is a sectional plan on the line 1912
of Fig. 10; Fig. 13 is a vertical sectional
view on the line 13—13 of Fig. 12; Fig. 14
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is a perspective view. of .the bottom: plate;
Fig. 15 is-a"sectionu} view on:the line 15--15
of the distributer shown in Fig. 5; Fig. 16

is a detail perspective view of .the-metallic

cup or casing in: which. the interrupter is
located; Fig. 17 is a sectional view on the
line 17—17 of Fig. 5, the view being-similar
to Fig. 15; and Tig. 18 is a perspective view
of the adjusting plate shown in Fig: 10.
Referring first to the comstruction illus-
trated ‘in ‘Figs, 1,5, 6,15 and 16; 20 indi-
cates aicast metal ‘plate bolted to' the ‘frame
of the ‘intermal‘ combustion engine and
through which'the cam’shaft 217of 'said en-
gine passes, the casting platé being recessed
to receive an:absorbent! packing washer -22.
This washer prevents oil from-following the
camr shaft ‘and seeping into the ignition ap-
patatus The front face of the casting: plate
15 -also ‘formred witly an!afipuldr boss 23 in
‘which thie steel cup or¢ising 24 of the inter-
‘ruptér is adapted‘to fity 'said’steel cup per-
forming dual getvice béihg 4 retaining plate

for' the above -mentioned washer that keeps

oil'fi6m entering the ignition appardtusand
with jts closed sides enteting intothie distribu-
ter maling’ the ‘appardtds®as a unit, water
tight:* 95-1s thé: distribuiter! casing’ of bale-
lite: éleetros-or -any’ suitably :dieleetric mn-
terial, secured to the casting plate By medns
of ‘eap serews 26 pdssing thréugh integral
ldteral ears of the casing:25'into the casting
platé. 20;:the edsing’ beisig:provided with an
Oyerlappings- annular- shHoulder -25* which
g ‘upoit” the ‘annuldr ‘Boss 28 at-oneside,
suid’ boss being cut:away upon the opposite
stde to//peridit the movemdnt: of the lug 27
attached to the metallic cup 24, and. it will
‘b ‘noted!that the-casingrexténds over snd

¢ contacts ‘with the outst edge ofthe métallic

cupcthereby positioning the same within the
boss'of: the casting plate=hut permitting the
same to be shifted back and fofth as desired.

~Attached to the bottorn 'of the:steal cup 24
isia brass plate 28 by: means'of a screw:29
passing through a carved stot 80 produced in
said platerand by -means of which the plate
can:be adjusted in order to cause the inter-
rupter to become operative exactly upon the

; peakof the:wave;and inasmuch as the mech-

anism herein shown:and deseribed is'adapted
for :use ‘in ‘connection ‘with - a. multi-
polar: magneto having -sixteen ;poles there
will be-thirty-two magnetic:impulses at each
revolution of ‘the:shaft inasmuch-as’there
will be- two revolutions:of magneto to each
revolution:of eam ‘shaft and: consequently
by ‘means of an adjustment within the
limits of 111° it is:possible to:arrange the
interrupter-'so as to; break the circuit only
upon' the: exact” peak of the: wave therehy
securing the full force and effoct of the elec-
tric-tmpulses. S

= The plate 28:is provided with an adjust-
able contact point 31 and pivoted to said
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plate -at. -substantially - the- opposite <side is
the curved arm 32 carrying a contact point
33 at the free end thereof, said arm 32 hav-
ing a fiber projection 34 .intermediate iis
ends and adapted to contact with the quad-
ruple cam 35 by means of which the current
is interrupted four times at each revolution
of the cam shaft.

The contour-of this cam is such that it
closes the primary circuit four times for each
revolution of shaft; to which it is attached,
the time interval of each closed contact period
is equivalent to one half of one wave period
of ‘eurrent ‘as generated-by said multipolar
magneto or to be exact 5&° of the ¢ycle of cam
shaft travel said eam being so positicned in
relation to wavesof current as generated by
magneto, that the opening of clesed contact
points occurs. coincident with :the rise of
voltage to its maximum. A spring 36 nor-
mally holds- the -armr 32 in:its-proper opera-
tive position'with:reference to the fixed con-
tact point. - o L

- The casting plate 20 is formed with a
radial tubular ‘extension 20* dt one side
thereof and in whieh 'is located ‘n ball ‘or
sphere 37 which:is addpted to engage one of
a‘ series of ‘openings-or -depressions ‘38 pro-
duced in‘'the side ‘of the-steel cup 24 for
the“purpose: of holding said cup in its ad-
Justed position; the:ballvor sphere:37 being
held in contact with' the steel cup by means

‘of & spring: 39 ‘which: in! turn is secured by

means of the plug:40 secured in:the end of
the tubular extension:as most clearly shown
in‘Fig.:6. The openings 38:are-spaced 111°
from ceriter-to:center so ‘that in the adjust-

‘ment of 'the cup forthe purpose of retarding

the: spark the:coritacts will always beisepa-
rated only:at the peak of thewave. - -

It will beunderstood: that the carrent from
the magmeto passes‘through the primary coil
‘P before reaching the adjustable contsct
point 31 and at each: interruption of the pri-
mary: current, 'induced : currents will be set
up through the secondary coil’ S; and from
this-secondary coil the conductor wire: leads
toa spring pressed contact point 41 arranged
centrally in:.the - distributer casing 25 "and
adapted to engage the contact plate 42 em-
bedded in ‘a disk 43 of dielectéic material.
said disk being rigidly conne:ted to a nut
44 screwed npon the end of the cam shaft 21.
The contact plate 42 extends exactly to the
outer edge of the disk 43 which is-made
slightly smaller than the internal diameter
of the casing 25, and embedded.in: the: non-
conducting walls of the casing are the con-
tact blocks 45 located at-angles of 90° apart,
the inner faces of said blocks being flush
with the interior of the casing:and curved
upon the same arc as'the interior walls of
said casing so that as the disk rotates. carry-
ing with it the contact plate 42, the current,
being of high potential, will pass from saiz
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plate to the contact blocks while the plate
and blocks are in ]uxtaposxtlon, this taking
place simultaneously with the interruption
of the current through the medium of the
cam inasmuch'as the plate 42 is positioned
so as to be in juxtaposition with one of the
contact blocks at ezmh 1nterrupt10n of the
current.

As before stated the contact blocks 45 are
embedded in.the casirig 25 of-dielectric ma-
terial and each block 45 has an extension or
lug 45% which lugs are so-positioned that
the conductor wires can- be readily connected
thereto, these extensions being positioned in
such a manner with reference to the contact
blocks that all intérior connections are in
a straight line. From the contact blocks 45
and the extensions or lugs 45* the conductor
wires lead to'spark plugs ini the cylinders of
the internal combustlon engme as’ most
clearly shown in Fig. 4.

In’addition to the primary and secondary
wmdup heretofore feferred to,” I provide a

plemental winding which’is in inductive

Ftlon to both!the primary and secondary
Wmdmgs of thé induction coil and which
when' closed ‘has 4 tendency to’ concentrate
the lines of force 'and keep the induced cur?
rent within ‘predetérmined- liniits, eliminat-
ing all tendericy o Supefimpose secondary
waves, and’ COnsequenb surging of magnetic
action’ in -thé: core;’ * thereby” retardmg ‘the
magnetic ‘flux: in’ the coil with consequent
retardatxon ‘of current wave.' - ”

In Fig 4 T have shown the switch, by
means of whichithe current is closed, as pro-
vided with miehns for closing the supple-
menta] circuit’ aboyeé referred to, but it will
be: xmderstood that' this supplemental cir-
cuit'cani-be closed: by any pther indépendent
switch if‘desired.” It will ‘als¢ bé understood
that’the iisual form’of ‘condenser, C will be
employed in connection with the induction
coil, but' eéxperiencé Kas: deitionistrated’ ‘that
by the use of the supplemséntal dircnit a ‘con-
denseg of much smia}ler cd.pacmy can be em:

loyet
P In the construction shown in FIO' 2 t}re
cashng plate. 20° is formed with a gear case
which his a lateral ‘extension 20° and'fitting
upon’ said gear ¢asé and ‘extension is a cap
plate 20°. A geéar 20° is mounted upon the
end’ of the’cam 'shaft’21 which' géar 20°
meshes with an idler' 20f which in’ turn trans-
mits power to a” gear 205 mounted upon the
end of the shaft 21 which “carries the in-
terriipter, which- is” substantially the same
as that previonsly ‘described so far as gen-
eral features of construction and opnrahon
are concerned. ‘The d.strlbuter casing 25°
differs slightly in constnutxon “inasmuch as
the conductor wires ave carried cut hori-
contally instead of vertically as shown in
Figs. t and 5. The brass plate 25 is forme:d
with an extension 28° to which the operating

3

rod is connected, said extension 28° carry-
ing 'a spring 98¢ connected - thereto and
adapted to engage the serrated edge 28°
formed in the periphery of the plate 8¢ to
which the distributer casing is bolted. This ¥
plate 28° has a tubular ‘hub portion 28!
through which a set screw 28s is adapted to
pass for the purpose 6f securing the dis-
tributer in its proper adjust;m.ent in order
that the distribution and interruption may
take place only at the peak of the wave.

The construction and arrangement of the
rotary disk and distributer plate is substan-
tially identical with those previously de-
scribed and the general mode of operation
identical, it being understoed that in connec-
tion with this form of device the primary,
secondary and supplemental ccils -are ur-
ranged and operate in the saine manner.

In the construction ‘shown in Fig. 8 a
bevel gear 50-is mounted upon the forward
end of the cam shaft and ‘meshes with a
similar gear 51 mounted upon the lower end
of a shaft 52 journaled in a casing 53 fas-
tened upon the front casting plate 20 by
means of suitable arms or extensions. The
bearing 54 through which the shaft 52 passes
also serves as the support’ for the plate 55
to which' the distributer casing 25° is at-
tached, the plate 55 having a tubular hub
port'on which fits tpon the bearing 54 and
15 secured by means of a set sscrew. 56 at
the proper point 6f adjustment in order that
the current interruption may take place only
at-the peak of the wave.. In this construc-
tion and that shown in Fig. 9 this initial
adjustment is accomplished by shifting the
position of the distributer casing upon the
support and then securing the same, whereas
in the construction shown in Figs. 1,5 and 6
the¢: brass plate within the metal cup is
shifted in~ the ;roper dlrectlon and then
secured

“This initial shifting may or may not be
necessary in order to properlv posmhon the
various operatmo' parts 1n order to bring
them all into synchronous operation, but
after the initial adjustment has once heen
obtained no further adjustment of the dis-
tributer as a wholé is necessary and the ad-
vancement or retardation of the spark is
accomplished by the shiftin«r of the metal
cup in Figs. 5 and'6, and the base plates in
TFigs. 8 and 9 and 11 and 12, and all of the
ad]ustments for advancing and retarding
the spark are indexed upon the angle of 1‘1°
so that with a sixteen-pole mzwneto there 13
bound to he proper synchrony between the
varions moving parts after the initial and
proper position has once heen obtained. as
it is obvious that each and every retardinge

or advancing movement must he in the
proper relative smount.
Tn the eonstruction illustrated in e, 35,

Wy 1L 12 and 13 the distriboter s held in
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its adjusted position by means of a spring
pressed ball or sphere 37% registering with
one of a series of depressions 38 praduced
in the metal plate 38" to which the distrib-
uter casing is attached, the ball or sphere
37> being held in place within a tubular cap
38¢ provided with a coil spring 34" normally
holding the ball or $phere in sufficient pres:
sure to lock the casing at. the desired point
of adjustinent but readily permitting move-
1ent when desired.

The contact points and the means jon sep-
arating them are substantially similar. te
these previously deseribed. The contaet
plates however ave of somewhat diffevent
construction, there being two plates 60 and
61 arranged one above the other and secured
to. the top of the dieleetric disk mounted
upon the end of the rotary shaft.- The-plate
60 has a notch 60° at one end and the plate
61 has a tongue 61* at its end and these two
plates are placed together and faptened so
that the tongue.61* extends up through: the
slot or notch in the end of the plate.60 and
is projected into a central pesition so that
it contacts with the souree of supply at the
center of the distributor casing, while the
broad unbroken:end. of the, plate 60 projgets
slightly beyond. the rotating disk: 2nd .is-pe-
sitioned to contact respectively with; the.qen-
tacts leading to the spark plugs. . :

By means of .the two sprlng‘plat‘aesinteﬁ

posed one upon the other 1n a manner harsin
shown and described any variation ip the
operating parts; will be compensated - for.
In this construction.as in. the others the pri:
mary, secondary and. supplementel gails nre
connected, arranged and operated v the
same manner and for- the same usefnl. pur-
poses. The operation of the. system.a5 .a
whola is apparent from .the drawing apd
description and. it will thus be sean that I
provide a simple and highly efficient..igni-
tion system. particularly -adapted; for uss in
connection. with a, multipolar magnel, and
which will completely eliminate the.use. of
a separate coil for,each cylinder and cons
sequently conserve a propertjonate: reducs
tion in the use of current. ... - . .. ¢

Furthermore I am able to initially adjust
the moving:parts so that the current.inter-
ruption will occur only at the peak of the
current. wave; and finally by the use of the
supplemental circuit I am abde to eoncen-

trate the lines,of force and keep the induced’

currents within predetermined limits_there-
by eliminating all: tendency to superimpose
secondary waves and consequent surging of
magnetic action in the core, this being a
highly advantageous result inasmuch as the
current wave is transformed: from a sharp
jagged uneven contour into a steady undu-
lafing wave of sine form and from which
a spark of much greater intensity is pro-
duced,

1,466,829

Having thus described my invention,
what T clgim is:—

1. In an ignitien system, ap mferrupter
comprising an adjustable eontaet point, a
movable arm carrying a contact point, a ro-
tating shaft and cam for operating said
arm, and a base plate to which said arm is
attached, said base plate being adjusteble
to synchronize said interrupter with the
current impulses flowing therethrough,.ard
independent means: for.adjusting said inter-
yupter with reference to said shaft.

2. Im an ignition system the combination,
with a cam shaft, of a vecessed casting plate,
a washer surrounding said shaft and located
in such recess, an annular boss upon said
plate, a cup loeated in said bess, an inter-
rupter mounted within said. enp, and a dis-
tributer mounted upon said casting plate
and covering said eup.

3. In an ignition system the cambination,
with a cam shaft, of a casting plate haxing
an annular boss and a recess, a.cup located
in said boss and ‘a washer. located in said
recess between said plate and eup, an inter-
rupter arranged within said cup, means for
adjusting said interrupter with reference to
said cup, independent means for adjustipg
the cup; and-a distributer easing attached to
said casting and. covering said. eup.

4. In an ignition. system the.combination,
with a cam.shaft, of a casting plate having
an annular boss and a recess, a cup arranged
in said boss and. a washer of absorbent. ma-
terial arranged in said recess between said
cup and plate, means for adjusting said cup
a definite distance, means for holding the
enp so adjusted, and a distributer: casing
attached to.said plate and, cavering said cup.
. .5. In. sn ignition systemi the combination,
with ap independent source of electric en-
ergy; of a.casting plate, 3 eam shaft pass-
ing: therethrough, an interrupter surround:
ing and. operated:by said cam shaft, and. 2
distribyter .arranged. upon said: interrupter
and fixedly connected:-to said. plate, said
interrupter being movable with reference to
said cam shaft and.distributer.

6. In an ignition system the combination,
with an independent source of -periodig eur-
vent, of a cam -shaft, an adjustable infer-
rupter . arranged therewith and operated
thereby, a: distributer casing arranged in

operative relation te: said. interrupter -and
having a centrally arranged confact point -

and a plurality of spaced contact blocks, a
contact plate adapted to engage said point
and bldc}l):s, said plate being an extension of
but insulated from said shaft, said blocks

being of greater width than the thickness of 1

the contact plate whereby lateral variance
of position of said plate can he accommo-
dated.

7. In an ignition system, a distributer
comprising a casing having a cylindrical
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opening, contact blocks embedded in the
wall of said opening, the inner faces of said
blocks being curved upon the arc of a circle
and coincifing with the face of said wall,
said blocks having integral extensions ar-
ranged in pairs, the extension of each pair
being spaced in the direction of the axis of
said opening but being in a plane including
said axis, whereby straight line connections
can be had withm the casing and in one
direction.

8. In an ignition system, a distributer
comprising a casing of dielectric material,
a plurality of exterior connections carried
by said casing, a centrally arranged contact
point having a straight line connection with
one of said exterior connections, and a plu-
rality of contact blocks spaced at definite
points and having interior straight line con-
nections with their respective exterior con-
nections, together with a rotating member
carrying a contact plate adapted to engage
said contact point and blocks, said interior
connections being at right angles to the axis
of rotation of the said member.

9. In an ignition system, an interrupter
comprising an adjustable contact point, a
movable arm carrying a contact point, a ro-
tating shaft and cam for operating said
arm, and a support to which said arm is at-
tached, said support being adjustable to
cause the operation of said interrupter to
bear a definite relation to the wave of an
exterior source of alternating current, means
for holding sald support in the adjusted
position and independent means for adjust-
ing said interrupter with reference to said

S

shaft including a plurality of equally spaced
positions each bearing the same relation to
the wave of said alternating current.

10. In an ignition system the combination
of a casting plate having an annular boss,
said annular boss having a tubular radial
projection, a cup arranged in said boss, said
cup having at one side adjacent the exfen-
sion of the boss a plurality of openings or
depressions, and openings or depressions
being spaced at definite points, means for
shifting. said cup within said boss, and
spring-actuated locking means arranged in
said boss extension and adapted to engage
said openings or depressions in the cup and
hold the same in any one of its adjusted po-
sitions, together with an interrupter ar-
ranged within said cup.

11. In an ignition system, an interrupter
comprising an adjustable contact point, a
movable arm carrying a contact point, a ro-
tating shaft and cam for operating said
arm, and a support to which said arm is at-
tached, said support being adjustable to
vary the operation of said interrupter be-
tween the limits of maximum and minimum
current values of an alternating current,
means for retaining said support in the ad-
justed position and additional means for ad-
justing said interrupter about said shaft
and cam to a plurality of positions each of
which shall cause said interrupter to operate
at a current value equal to that obtained
by the adjusted position of said support.

In testimony whereof, I hereunto affix my

signature.
WILLIAM W. HAWKINS.
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