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- EDWARD s, HUFF, OF DETROTIT, MICHIGAN, ASSIGNOR To HENRY FORD, op DETROIT,

may. ee ;, - | ends concentric with the armatyre shaft.and
Be it known that I, Epwarp S, Hurr, a | | g a ball -bea,ring secured 1n one.of the open-
citizen of the United States of America, re- ngs for the Support of the end b of the. arpa. |
siding at Detroit, in the county of Wayne | tupe shaft which passes through the bearing
5 and State of Michigan, have invented cer- and carries on itg iree outeér end the-drive gg
~tain new and usefy] Improvements in -Elec. connection (not shown) of the armature with o
” trical'_Igni'ting Apparatus, of which the fol- A meving part of the engine. .In the oppo-
- lowing 15 g Specification, reference being had | sjte opening of the casing - are secured the
therein to the accompanying drawings. “ball bearing: B’ and- the nsulating disk. E.
10 This invention relates to electrie igniters | The end ¢of the:armature shaft js supported .g5
for explosive engines and the like and hge in the ball bearing E’: it is hollow and con-
for its particular object to pbrovide a simple tains a,n?insulating-bi,lshing d termin. ng In
compact and effective apparatus for the suce- & contact disk d which carries -a metallic
cessive firing of the charges in multi-cylinder contact strip . ¢ extending diametrically
15 engines.  To this end I have devised an im-.| gerons 1tzand in electrical connection with 7o
- Pproved apparatus which involves: the "DPro~- | one terming] of the conductor D, the other
duction of g jump spark at the. respective | terminal being secured to the eny b, which
sparking termingls n the different cylinders grounds it on the frame of the generator.
of the engine at the moment required whally :The:.;insu]at‘ing disz F carrjes "y - bmding
20 from the periodic discharges of 5 condenser Post - & - which s -electrically . connected 75
in - the Primary of an induction . coll, the through ;an arm J* with: the fixed brush or
- Secondary of which contains in different contact pm f contained n a “bushing 1
~ branches thereof the aforesaid sparking. ter- formed -on the arm; the free end of the latter
Minals. As the discharges from g condenser. being secured to the dis’t by g bindling serew
25 are 1nstantaneous an efficient spark will. al- | 2 "The contact Pin s pressed ‘against the 8¢
~ ways be produced at the proper moment and cantact dis’s by . g small coil Spring and oper-
Ineans are provided In connection therewith | ates o pertadically-contact, with the contact

30 - My invention galso Involves the use of:»a | the génerajtedhcurrelﬂlﬁ- rises to tits highest g5

nection with g charging circuit for charging The disx F ig removably: held in position

the condenser in the interval between the dic by screws 7% and fits tightinto the opening on

_ charges, all as more fully hereinafter described | the casing while at the opposite end .of the o

39 and shown in the accompanying drawings,in armature shaft g dust guard: I? is secured in 90 -

ich R - the opening .of the casing. - Upan-the end p -
Figure .1, is. g vertical , eentra] . Sectlon |-of the-armatyre shaft is secured a gear whee]
~through the nagneto generator ot the:ap- 1 and this meshes with 2 gear wheel H’ fast
paratus; Fig. 2, 4 Vertica,ljcross-esecatiﬂn there- upon -one end of. the. shaft: | directly above

10 of substantially in ‘the plane z—z Fig. 1. khe gear wheel I The. shaft T ig Journaled .95

Mg 3, an eng elevation of Fig. 1, apa;ratijyﬁ n [4n ball bearings.¢ o’ which. are. supported n -

section; Fig. 4, a diagrammagic. Tepresenta- |.opposite ends ;of __a,r;hallow--a,nm.-y h-integrally .
tion of the whole ap aratus, and Fig. 5, .g ‘east with one of the halves.of the ¢asin and
horizontal section on e y—y Kig. 3,7 ‘Projecting into the casing. The shaft - pro-

o A represents the permanent magnet of : an jects:at one erid through the casing and car- 100 -

“The whole sénerator 1s inélosed dn a dust | Wi le , t th
proof outer ‘casing. preferably .of cast alu- | hollow arm and havingg, bearing sleeve 7
minium  and constructed in fwo. halves.se- | mounted upon 1t. :The front wall of the
‘cured together by bolts a. .The lower part housing. which is i‘ema}mb‘les&nd-of insulat-
~of this casing has openings \in its Opposite | ing material carries & binding post L, in elec- 110
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- 40

£

J

trical connection. through a copper strip k*
with a post /£’ <coured to but insulated from
the housing and carrying the adjustable con-
tact screw k adapted to contact with-a mov-
able contact I pivotally secured at I’ in elec-
trical connection Wwith the housing and
thereby with the frame -of the generator.
The binding post G is also connected through
a, copper strip £’ with the binding post L.
The movable contact [1s urged into contact
a small coll s ring m pressing upon
‘he movable pin m’, but it is periodically

10

forced out of contact therewith by the cam

projections ¢

on the revolving cam d.
The housing K ;

which is suit-

is brought under the control
the Eurpose of advancin§ or retarding the
spark as will be more fully hereinaiter de-

scribed.
~ The gear wh
tended opening in the side of the casing and
" the outer end thereof are removably se-
cured two insulating disss M M \
by suitable <houlders formed in the opening
of the casing and contact studs p are carried
by the
the center thereof. ‘These studs Torm bind-
ing posts for the branches of ‘the secondary

circuit of an induction coil which leads to one
of each pair of olectrodes of the spars plugs ot
the engine, the other olectrode of each pair
being as usual in electrical connection with
‘he frame of the engine. The contact studs
“p pass through the inner ‘dis M’ and form
enlarged contacts upon the inner wall thereof
and a central contact stud p" .which forms
one terminal of the secondaly circuit 1S
tormed with a socket 1n its inner end con-
" ‘taining & small coil spring and a loose pin P’
which is urged inwardly spring 1nto
contact with a spring contact arm

" eontact arm N is secured upon al insulating
45 plate O carried by the gear wheel all so ar-
ranged that at each revolution of

* the contact arm N successively ma'es cOD-
tact with one of the contact studs p synchro-
nously with that of the contact plate !

contact k and as the geal

., n

29

30

35

50
~arm N will _
tacts p at the same ‘ntervals of time as be-
tween the.closing of the contacts ¢ and Jf,

-= however the closing does not ta' e place at

spaced apart

disk M’ and circularly grouped around

N. This-
the shaft 1

and
wheel H' 1s just’
" twice the diameter of the  gear wheel H the:
successively contact with the con-

—
-

| necessary further than to say

o]l H’ revolves within an ex- |

spark gaps of

" the same time but at intervals one aiter an-.

other as will be more fully explained hereln-
after. . - .

The wall of the casing inclosing the 1nsu-
Jating- disks M and M’ oloses the space be-
tween the dis’s except on top which 1s formed
with openings ¢ through which the conduct-
ing wires from the contact studs p p’ are car-
ried to their different connections. By this
o5 construction and arrangement of parts the

60

cuit controller formed

- 882,008

electrical cbnta,ct devices together with the

generator are o1] inclosed within a dust proofl
casing ol non-magnetic but conducting mate-

R

ial and at the same time all the parts are
readily accessible tor inspecfion OF other at- 70
tention required, all of which is an important
advantage for the officient and reliable WOT. -
ing of the apparatus, speclal attention being
] ' ning obviating the use of &
fastening all parts securely
) ' “jars cannot

together, so that vibrations or jars

75

My apparatus embodies further an induc-
tion coil and a condenser, these may be of
any kKnown construction and being of known
operation no special description thereof 1s
that they will

be inclosed by themselves in a

80

- 85

denser, P and S the primary and secondary
respectively of an -~ duction coil and P’ P
ps P+ the pairs of olectrodes forming the
the igniting circuits, the other
eference letters referring to the correspond-
ing parts of the other figures except that the
reference numerals 2,3 and 4 are used to des-
ignate the conductors of the primary circuib.

The circuit connections are made as fol-
lows: One terminal of the armature con-
ductor is connected to the contact e and the
other is grounded on the frame; the brush
fis electrically connected by conductor k® to

the contact screw £; a conductor 2 connects
the contact k& with i

90

95

100

one side of the condenser
.nd the other side of the condenser 1S con-
hected through a conductor 3 with the
primary P of the induction coil. The other

terminal of the primary and the movable

105

contact I are grounded on the frame of the

generator (Or engine) which 1s e resented
vy conductor 4 and the secondary. S has one
ferminal in electrical connecton with the
arm N and the other terminal thereof 1s n
olectrical connection with one electrode of
each spark plug, the other electrode ot
plugs being 1n lectrical connection with the
conbacts p through separate branches. By
means of these connections, the generator
is serially connected with the primary and

110

115

with the condenser Into a circult which forms
‘the charging crcull of the condenser and

this circuit is wholly contiolled by the cir-
of ‘the contacts e f;
the condenser however is included 1n a.
separate circuit with the primary through
the conductors 2, 3 and 4 whenever the con-
tacts k& 1 are closed by the cam J and this
cireuit forms the discharge circult of the
condenser and its ‘closing and opening 1S
wholly controlled by the cam J 1n connec-
tion with the contacts kEl .

The armature which 1s round with a con-

120

129

130
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ductor of very high resistance
suitable ‘connection With the

engine and
-~ generates a current of very

high voltage an(

the only cireuit provided . fop it 1S at the.
incide. with adapted to periodically
| 7( charging and dlscha;rging circults, one cir-
tion of the armature ot the time when its | oy pen w :

‘potential is the ‘highest. During  these
pertods the cam J holds the contact plate [
out of contact with the fixed contact £ and

the armature 1s therefor connected Into the
charging - circuit of the condenser which is
formed by the conductors
© primary of the Induction coil and through
15 this circuit the condenser will be charged
to 1ts fyll capacity with the high voltage the
~generator 1s

10

lease the contact plate / the brush J has run
off the contact strip-e and the charge in the
condenser thus becomes trapped till the pro-
Jection 4 of the cam which_has*.acma_ted the

20

contact -/ has. passed over it and permits it |

~_ to drop back upon the contact & thereby
25 closing the discharge circuit for the con-

30 tr the igniting spark in the

of the engine In the order

in which the ch&rges.qre to be ignited. Ag

- 35

~advanced or retarded and the circuit con-

& timing device
40 Iimits'desired.
-~ of the

for the spark ‘within the
To insure the proper closing
secondary which has to be closed af

the same time, the contacts p are sultably

- enlarged to produce electrical contact with
' ' adjustment of this circuit

the other hand the
‘charging circuit being a cireuit of high resist-
_ the condenser with g very
55 high
secondary and thus produce’ very Ppowerful
sparks. . -
Having thug fully described my invention,
- what I cldim 1s:— '
0 - 1. In an electric Igniting _
combination with an induction coil, of g con.
~ denser having its opposite . ends connected

- with the opposite ends of the primary, one of |

sald connections being formed through two

5 branches, one of which includes a source of | cuit controlling device j

is driven by |

2, 3, 4. and the branches one

capable of producing. Before
the cam J has revolved far enough to re-.

cuit being variable in relation to

troller- of the discharge circuit thus “forms |

“branches one of which includes g

| which forms part
| means 1n each

potential which is further raised by the |

apparatus, the

electrieit-y and forms part .

cutt and the other-of which forms part of a

discharging circuit, each including the pri-
mary, and means. in each of sald branches
open and close said

combination with an induetion coll, of g

condenser having its opposite ends connected
‘with the opposite '

ends of the primary;,
sald connections being |
of which includes
electricity and forms Part of a charging cip-
cuit for the condenser s the other'of which
forms part of its
Including the primary,
sald branches adapted
and close said charging "and
circuits, the. means in the discharging eir-
those 1n the

and means in each of
to periodically open

charging “eircuit:

electric Ighiting @pparat-us; the

formed through two
a source of

discharging circuit, each

discharging -
85

70

75 -

80

3. In an electric igniting apparatus; the

combination with the primary of an indyc- -

I, of a condenser, a source of elec-

| trieity therefor adapted to charge the same,

charging and discharging. cireuits connect-

ing the condenser with the source and with
| respectively, circuit controlling -
devices operating in unison with' each other

to periodically make and bregk

plurality. of

. Q- condens_er ‘hav-
Ing “its opposite ends connected with the

, 'spark gaps in different -
‘branches: of the circuit, of

90

95

100

‘105

opposite ends of the primary, one. of said -

connections being formed
and forms part of a charging pir-

electricity A f
other o

cutt for the condenser and the

of said branc_hes adapted to
periodically open and close said charging and
discharging circuits and means 1 the second-

ary circuit to periodically open and close

through two
source of .

of its discharging ‘circutt,

110

118"

sald cireuit successively through ifs different -

branches in _unison_ with

L]

& plurality of pairs of electrodes
spark gaps included j

1ts secondary circuit, of g condenser con-

1n different branches of -

the discharge cip- -

120

I, 195




“%

branches adapted to periodiéaﬂy open and '
| branches, one
the other is closed and a

“lose the circuit through said
being' open while

«witch in the secondary circuit operating 1n

5 unison with the circuit controlling devices

10

15

to successively -close the ‘secondary circuit
throuch its different branches. *
6. In an electric -igniting apparatus, the
combination with an induction coil and a
pair of electrodes included in the secondary
circuit thereof and forming & spark gap, of &
condenser, & magneto adapted to charge the

same, charging &nddischa,rging circults con-

necting sald condenser with the magneto
and with

the primary of the induction coil

respectively, and circuit controlling devices

- operating 1n unison with the magneto and

20

29

30

35

40

45

50

55

- 60

ing circuit being mad

“close said circult at

adapted to periodically make and break the
charging and discharging circuits, the charg-
e and broken at pre-

determined points in the revolution of the

armature of the magneto in advance of

making and breaking the discharge circuit
and means for timing the making and break-
ing of the discharge circuit. ~ : |
7. In an electric igniting apparatus, for
muiltiple cylinder explosive engines,
bination with a condenser, & charging circuit
therefor; a magn~to 1n said charging circuit
operated by the engine and ada{ited to peri-
odically produce an electric disci in sal

circult at a predetermined point in the inter-

vals between the firing .of the charges in the
] of the engine, the charging eircult
being open in the intervals between the
charging of the condenser, an induction coil,
a discharging circuit - connecting the con-

Jenser in circuit with the primary thereof, a
cireuit controller in said

discharging

operating to periodicall /
when the condenser 1s being charged and to
. the time when the spark
is required, @ secondary circult )
pairs of electrodes in different branches of
the circuit and a switch oper ating in unison
with the circult controller to close the second-
ary circuld successively through the different
branches of said circult simultaneously with
the closing of the discharge circuit of the
condenser. . - -
.8 In an electric igniting apparatus - for
multiple cylinder explosion engines, the com-

‘bination with an induction coil includin in
separate branches of its circuit pairs of elec- |
gaps in the cylinders of .
" the engine and a switch operating in v ]
" with the engine for '

successively through 1ts different branches,

trodes forming spark
unison
closing said secondary

of a condenser, a magneto driven by the en-

gine, charging and discharging circuits for
The condenser and circult controlling devices

operating in unison with the engine to peri- |
odically: make and break the charging and |.

the latter at

the com-

-charges of a condenser
of an H{duct:'go_n coll conta,imng_ the ‘lgIli’tiIig

contaming

| the armature shaft,

‘branches thereof and

882,003

discharging circuits
former at predetermined points in the revolu-
tion of the moving part of the magneto and
determinable points In the
iravel of the pistons of the engines.

multiple ¢

bination with an induction coil 3
separate
pairs of electrodes forming spar
cylinders of the en%ine and a con
primary circuit, 0 a-magneto . of -the inter-

branches of its secondary circuit

at intervals aﬁ art, the *

65

9. In ‘an_electric igniting app aratus Iforl, '

70

75

rupted pole type inclosed within a tight hous- -

ing forming bearings
means for operating said magneto In uni-
son with the engine, & circuit controller hav-
ing a rotary member carried by the arma-
ture shaft and adapted to periodically con-
nect he magneto 1nto circuit with the con-

denser and charge the same, a second cir-

for the armature shaft, -

80

cuit controller inclosed within the housing

of the magneto and baving &

ber driven by the armature
stationary member rotatively adjustable
around the rotary member, said eircuit con-
troller adapted to periodically ‘make and
break the primary circuit, and a switch 1n-
closed within the housing
sble member actuated by the shaft of the
second controller and adapted. to successivdellgf
close the secondary circuit through its dif-
ferent branches. | | '

rotary meim-
shaft and a

- . .

multiple cylinder explosive engines in
the sparks are produced by the periodic dis-

through the primary

ing actuating connection with the engine, 2

tight casing inclosing said magneto, a circuit

controller having its rotary member carried
by the armature >haft and adapted to period-
ically make and break the charging circuit of
the condenser,
of the magneto

. above the armature, 1nter-
mediate gearing

for driving said shaft from
s switch having. 1ts
movable member carried by one end of

s circuit controller 1n
the primary of the induction coll having a
tary member .carried by
the shaft and a fixed member rotatively ad-
justable on said shaft. = o

In testimony whereof I affix my signature
in presence of two witnesses. -

| Witnesses: -~ -
- J. C. Haxes,
F. BARTHEL

Orto 'E. D

85

90

and having a mov-

| - 95
10. In an-electric igniting apparatus for -

100

105

o shaft journaled in the casing

114

11

the other end of

12

EDWARD S. HUFF.
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