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. plug of which is put into circuit by the dis- underside plan of the switch plate, dispiac

UNITED STATES PATEN'T

GOTTLOB HONOLD, OF STUTTGART, GERNLA

ELECTRICAL IGNITION DEVICE.

19165,5010 . ~ specification of Letters Patent. i*at
i .?xpplicétion filed March 21, 1908, Serial Ho. 422,417,

Ty all whom it may concern: running, the demand on ihe bl
Be it known that I, Gorrros Hoxorp, en- siderably less and the electrodes of the ign
gineer, a subject of the German Emperor, tion plug are less used. oreover, all
residing at 11 Hoppenstrasse, Stuttgart, defects of the trembler which unfa
(termany, have invented certain new and affect the quality of the ignition spark, do
useful Improvements in Flectrical Tgnition not come into play during prnning. so thab
Devices: and I do hereby declare the follow- the disadvantage inherent in the frembler,
ing to be a full, clear, and exact description namely that it always requires s certain in-
of the invention, such as will enable others terval of time before i staris vibrating, es
ckilled in the art to which 1t appertains. to which delay may retard the ignition ab high
make and use the same. speeds to an extent ciose mgle of
This invention relates to apparatus for 25° and gives rise to lrreguin ing, |
applying the method of starting multizeyl-  avoided. '

inder internal combustion engines wherein The object of the pres: 70
a battery and coil ignitiou is used, de- assemble all the paris cou
scribed in U. 5. Patent No. 1,008,743 of push-button and the pin;
September 19, 1911. ' switch terminals mounted
Tn starting multi-cylinder internal com- ‘which incloses the other par
bustion engines which after an interruption Tn the accompanying drayw 75
ave seb in motion again merely by igniting 1s an elevation of the assemnbk
the charge in one of the cylinders there exist the casing being shown In s
two cylinders wherein at this moment there an elevation of the coil reu
is a -compression equal to half the normal casing; Fig. 8 isan underside .
compression, and the cylinder in which ig- paratus showing the electrical 80

Wie
Hig.

nition ought to oceur is that one the ignition in & diagrammatic mayner

4

{ributer. The common experience is, how- .90° relatively to Fig. 3, and showi
ever, that the spark produced by the bat- electrical conneetions in & diagr
tery and the coil does not suffice to ignite a manner, Fig. b is o section on
mixture the compression of which is low, Fig. 6; Tig. 6 is a pars gection o
unless the sparks follow each other re- of Fig. 53 Tig. T i
peatedly and rapidly, whereas a single Tig. 6; Fig. 8 is 8 par!
spark suffices to ignite {he mixture when the through the irembler
wotor has once been started. Tt is therefore diagrammatic  sec
necessary, in starting the engine, to use a whole trembler; I
trembler such as is commonly employed trembler spring;
when the ignition is by means of a batfery through the push
or accumuilator; whereas as soon as'the en- tion; Fig. 12 1s an
gine is started the trembler may be dis- In section, the butto
pensed with. Tigs. 13 and 14

The present invention relates to the start- respectively; g
ing of multi-cylinder internal combustion enlarged scale.
engines by means of an ignition apparatus The casing £
supplied with current from a battery or ac- nularly disposed

heed

-

10 is 2

11s 2 vertl

ommulator in which single sparks suffice for jects & han
the ignition, and consists essentially in  frame within
effecting the ignition in the first instance ries the vib
with aid of a trembler in lnown mannet, plate. i
and then effecting the ignition by single the plate 1nto
sparks when the engine has been started, the tions, though i1
trembler being no longer in action. to arrange for tur
This method, compared with those com-  the switch termin
monly used for starting the engine, in stationavy. In either
which the trembler is in action while the movable contacts ot
engine is running, presents the advantage switch and the confuct
that since single sparks are used during the all the connections may ne
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grammatically.
“incased, a helical spring ¢ which presses the

nenb assembling devices which need no% be
faken apart even for inspection and removal
of the coil, and even for this the connecting
leads need not be disarranged.

The battery 11 and the ignition current
generator 18, shown in Fig. 3, are connected
by suitable leads or conductors with the con-
tact spring e, the condenser 7, the coil 2, and
the switch (consisting of the switeh plate a

and the terminal plate ) so as to form the
several circuits set forfh in the asforesaid

patent. o

To permit compactness I gis
core of the induction coil 2 2
which is illustrated in Figs.
The characteristic feature of thi
that the core, constructed as usual
nated ivon has the form of a shutt
ture. In the drawing &’ is the co
the brackets for fixing it, and ¢ s
segments mounted on the pole pieces
serving to improve the closing of i
netic elrcuit.. i

T and IT ave the two windings.

The preferred form of trembler or vibra-
tor is shown in Figs. 8, 9 and 10, in-Figs. 9
and 10 of which the magnet is shown dia-
In a piece of metal m is

contact spring ¢ against the adjusting screw
7. The latter controls the height of the con-
tact spring, so that by adjusting it the most

avorable position of ‘the spring relatively -
to the magnet core and contact screw g 1s-

attained. - Above the piece m and the con-
tact spring e is fixed a casting & separated
from the spring by an insulating piece I
In this casting 1s screwed the contact screw
g having a platinum contact at its end to
bear against the platinum ¢ on the contact
spring e. _ o

“The metal block m supports the con-
denser 7, and is secured t¢ but insulated
from one of the arms or brackets &’ to the
lower ends of which the switch plate a, is
secured, and to the central portion of which
the coil 2, is secured, the several elements
being thus brought compactly together in a
single structure which is rotatably sup-
ported within the casing A and manipu-
lated by means of the handle ¢. The ad-

vantage of this trembler as compared with

known vibrators resides in the fact that its
manufacture is exceedingly simple and
cheap and that the tension and position of
the contact spring ¢ may be easily adjusted
by furning the screw 7. : '
The switch, composed of the movable
switch plate ¢ and the stationary terminal
plate b, is adapted to .cut out the ignition
entirely, or to bring the magneto alone, or
the battery alone, into circuit as desired,
these adjustments being accomplished by
shifting the handle ¢ into the various posi-
tioms indicated in Fig. 8. As shown in Fig,

ondary windi
current generator 13, and also to the sta-
tionary contace of the mechanical magneto

iteh @ carries the contacts a2, 68, ¢°
b 7 9

a5 and . The coniact ¢ is connected with
e
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.
£
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w
e
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contach ¢ is unconnected; the contact @ is
connected to the outer end of the secondary
winding II; and the contach ¢° is connected
to the junction between the primary wind-
ing I and the secondary winding II of the
coil 9. The stationary comtact plate b is
provided with the contacts b, 0% B, b and
5. The contact 8¢ is connected to one ter-
minel of the battery 11 and to the station-
ary contact of the mechanical battery in-
terrupter 12; the contact b? is connected to
the junction between the primary and sec-
dings of the magneto or igaition

interriipter 14; the contact b° is connected
to tha outer end of the secondary winding
of the ignition current genmerator 13; the
erntact * is connected fo the rotating brush
of the distributer 153 and the contact &® is

enrnected to the other terminal of the bat-

tery. When it is desived to start the igni-
#inm, the handle ¢ is placed in the starting

position shown in Fig. 8 in the bottom po-
sition indicated by broken lines and the
push button 5 is depressed until its contact
terminal n engages the contact terminal ¢
of the arm % to thereby ground the contact
spring ¢ on the casing A. The current ihen
ficws from the bhattery 11 through the con-
tacts 0%, a° to the contact soring e, and

through the contacts ¢, A and g, n to the

caging A. TInasmuch as the primary wind-
ing T is grounded on the casing. the curtent
flows through this winding and back to the
other terminal of the battery through the

" eontacts a5 5°. In flowing throvgh the pri-

mary winding I, a hich tension 1gnition

current is prodveed in the secondarv wind-
ing IT at each interruntion. and the ignl- ,

+ion current is conducted through the con-

: tacts, at. D' to the distributer 15 and the

spark plugs of the encine. When the en-
gine has been started. the vibrator is cut
out: of the cireuit bv releasing the button 5.
and the ionition then proceeds in the usnal
manner. the batterv current flowing. during

the period of ignition, by way of the en-

gaged contacts of the mechanical inter-
rupter 12 to the grounded end of the pri-
mary winding I, instead of through the
contacts 0%, a® . '

. By moving the handle ¢ to the interme- .

diate position shown in full lines in Fig. 3,
the battery 11 and the vibrator ¢ (shown
with its electrical connections in Fig. 4) are
cut out of circuit, and the ignition current
generator 13 is cut into circuit by reason
of the fact that the contact ¢® then connects
the contacts 0° and 2* to connect the sec-
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ondary winding of the 1gnition current gen-

srator 13 to the distributer 15.
10 order to cut out both ignition systerns,

the handle ¢ is moved to the uppermost
sosition shown in broken lines in Fig. 3,

ereby grounding the insulated end of the
mary winding of the ignition currens
erafor 13 through the contact «?, and
disengaging all the other contacts of the
plate @ from the contacts of the plate b.
Ordinarily, the push button 5, which
throws the trembler or vibrator into action
will be only momentarily depressed. In
practice, however, it may sometimes happen
that, the battery ignition being in circuit,
it is dlesirable to keep the trembler in opera-

ton so as to utilize for ignition a series of |

sparks instead of one alone. In this case
the control iz still through the usual inter-
pipter which is operated by the engine and
which suspends the action of the trembler
as soon as the contacts of the Interrupter
come together. '

Cne part of this invention relates to

constriction of the button 5 which allows
of its being brought into position for malc-
ing its contact either momentarily or for
any length of time as may be degived. Tor
this purpose the button is constructed to be
turned as well as to be moved axially ; when
thus twrned it is kept in the position In
which it closes the contact. This construc-
tion is shown in Ifigs. 11 to 14, The rod n
is urged upward by spring o in such man-
ner that collar p on the rod abuts against
the inner surface of the top of the cap g,
formed or secured on the casing and through
a perforation in which the rod extends. To
the ton of the rod n is fixed a cap » adapted
o be retained in its depressed position by
2 bayonet slot s’ engaging a radial pin or
lug # on the cap g, as shown in Fig. 12, -
Tt is advantageous that the button or rod
o should itself form a part of the conduct-
ing mass of the apparatus, for in this man-
ner complicated arrangements for insulat-
ing the button are avoided, and the latter,
which is exposed to the air, may be made of
metal.

To connect the button with the mass of
the engine, the whole ecasing may advan-
tageously be made of metal, tlier most con-
vonjent form being that of a hollow cylin-
der, ns shown in Fig. 1. Ag the sane time
this arrangement secures high durability
and resistance to external influences, aswell
as economy of space.

Having thus fully described my inven-
tion. what I claim is:

1. In an ignition apparatus, the combina-
tion, with a casing, an induction coil rota-

table therein, a trembler spring carried by’

said induction coil and in electrical commiu-
nication with the primary of said coil, and
means extending outside the casing for ro-

3

tating the said induction coil and trembler
spring, of a yielding contact deviee carried
by the casing and arranged to be moved into
contact with said trembler spring to close
an elecirical cireuit therethrough. ‘
2. In an ignition apparatus, the combina-
tion, with a cylindrical casing, an induction
coil rotatable therein and a trembler spring
mounted on one end of said induction coil,
and electrically connected with said coil, of
a cap for closing one end of said casing, &
push button device, carried by gaid cap and

5]

e

arranged to contact with sald trembler <

spring to close an electric circuit there-
through, and means extending outside the
casing for rotating said induction coil and
spring.

3. Tn an ignition apparatus, the combina-
tion, with a casing, an induction coil rota-
table therein, a trembler spring, a condenser
and a movable switch-plate carried by said
induction coil, said switch-plate having a
plurality of independent contacts, leads
clectrically connecting the coil, the con-
denser and the trembler spring to the re-
spective contacts of the switch-plate, ‘and
means extending outside the casing for ro-
tating the induction coil and its connected
parts, of a stationary switch-plate in fixed
relation fo the casing, said stationary switch-
plate having contacts arranged to engage
the respective contacts of the movable
switch-plate and having conductor termi-
nals
casing and arranged to close an electrical
cirenis through the trembler spring.

4, Tn an ignition apparatus for multi-
evlinder internal combustion engines, the
combination, with a casing, an induction
coil rotatable therein, a trembler spring, a
condenser, and a movable switch-plate car-
vied by said induction coil, gaid switeh-plate
having a plurality- of independent contacts,
leads elecirically” connecting the coll, the
condenser and the trembler spring to the re-
spective contacts of the gwitch-plate, .and
means extending outside the casing for ro-
tating the induction coll and connected
paris. of a stationary gwitch-plate in fixed
volation to the casing, sald stationary
switch-plate having contacts arvanged to
engage the respective contacts of the mov-
alile switeh-plate and having conductor ter-
minals. a push butfon device cavried by the
casing and arvanged to close an electric cir-
cuit throngh the trembler spring, and means
for locking said push button in ils closing
position. _

5. In an ignition apparatus, the combina-
tion, with an induction coil comprising a core
and a winding having one end grounded on
its core. a movable switch-plate in fixed ve-
lation with the induction coil and having a
plurality of separate contacts, a condenser

and a trembler spring in fixed relation to 1

and a push-button device carvied by the
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said induction coil, & lead conmect
wembkr spring .and one terminal <
condenser to one of the said contacts
movable switch-plate, leads connec i
poinis of the winding of mo induetion
to two separate confacts of said mombie
switch-pla :nezmi ic easing in which the
ing condenser, trembler- spring
switcr ¢ are rotatably
hdinw ouiside the
induction coil and
neans for grounding

mou
casing ;.0& ww B

pm‘s’,a, o

»
J‘L@’v

omdwse' on s'uc‘
erated ~ means for
sprmg on the cas-

witch-plate in fzed
) 8 casmo and pa“owdea with
contacts arr p‘ec—'é to mgag me wspec ive
conbacts 91“
contacts of said smuwuam smwh plate hav-
ing cable terminals, SUbuﬁﬂnﬂ'l&LJ as de-

'rnu 27T f\’i

2 sparatus for inter
wmbvsmon eng,mes, the combination, Wlbh
2 cesing, an induction coil in said casmo b3
trembler & gpring arranged to be actuated bv
the induction coil, an ad)usung screw and a
hcﬁcd spring arrs nged to press said trem-
bler spr rir z agamsﬁ, the said ad]ucttm SCrew,
and V?fﬂid g means carried by the cacwg
and a?’ra“lgﬂ to close an elecirical circuit
throuan the trembler spring. Co

. In on ignition apparatus for internal

'combushon engines, Lhe combmatmn, with

an induction coi]l comprising a shuttle-arma-
muve shaped core and windings thereon, one

terminal of said windings bemg grounded
on said core, a uembier qPrm;o" quaLged o
be actuated by the induction cmi meats for
electrically connecting one end of %ld trem-
bler qprmo with the Wmomgs of the induc-
tlon coil, and means for making an inter-
rupmble electrical connechozﬂ betwnen the
trembler spring and the cove of bb(} indue-
bloﬂ coil.

In an ignition apparaius for internal
nombusuom engines, the combination, with.
a cylindrical metallic casing, an induction
¢oil having a shuttie-armature shaped core
and windings thereon, one terminal of said
windings bomfr grounded on the core, said
coil bemg rotatable in said ¢ casing and hav-

Ll’l its \,@T”—‘ in eiectrical (-Ommhmf‘aumn with

the casing, a trembler spring, & condenser

cand 2 movable switch- plate carried by said
- induction coil, said movable switch-plate
?“avmﬂ a piumh ty of comacus, leads con-

55

necking one terminal of the condenser and -

the trembier spring to.ons of the contacts:

of the movable cwmch—plq te, a lead connect-
ing the same contaci to the windings of the
induction coil, aml a lead cmnectmu an-
other contact of the movable switch- plaue
to the windings of the induction coil, of a
obamoqafy switch- plate having separate con-
tacts, one pe rmanently in contact with that
contact. of the movable plate to which the
trembler spring and condenser are connect-
ed and a “contact arranged to engage the
other contact of the movable plate to which
the induction coll winding alone is connect-
ed, the contacts of the st aulonary plate hav-
mo cable terminals, means for intermit-

' tlnoly making a contact between the trem-

bler spring and the caomg, and means out-
side the casing for rotating the induction

coil and 1is attached parts, whereby -one
contact of the movable plate is moved out

- of engagement with the corresponding con-

tacts of the stationary plate.

9. In an ignition" apparatus, for internal
Lombu tion engines, the combination, with

¢ylindrical casing, en induction coil ro-
tataoie therein, a wemblﬂr and a movable
gwitch- wbue carried by said induction coil
and in fixed relation thereto, and means ex-
tending outside the casing and arranged to
rotate sam coil and its attached parts., of
means for connecting the trembler and the
windings of the induction coil to contacts
of the movable switch-plate in parallel re-
lation, and a stationary contact plate in
fixed relation to the casing and provided
with contacts arranged to engage the corre-
sponding contacts of the movable switch-
plate, said stationar y plate having cable ter-
minals in connection with its said contacts.

In testimony whereof I have hereunto af-
fixred my signature in the presence of two

witnesses.
GOTTLOB HONOLD.
Witnesses: :
Ruivmorn FLwert,
Eanst Urvez,
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