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1o all whom 1t may concern:

Be it known that I. Ropexr FreEDERICE
Hav, a subject of the I\mg of Great Brit-
AEEIN rmdmn at I¢ omclale. Church Road,
Moscley, near Birmingham, England, have
invented certain new “ind usetul Improw~
wents in Magneto-Machines for Usé in Con-
nection with the Tenition Systems of Inter-
nat-Conbustion Fugines, of which the fol-
Jowing is a specific ation.

This invention has reference to magneto
machines for use in connection with thelnoh—
tension ignition systems of internal com-

busu(m engines, and has for its prineipal

objeet, to provide a self-contained magneto
macl ine, or a self- contained and combined
apparatus for generating and distributing
hagh tension current, which is designed and
adapted to greally facilitate and sunphfy
the applic: ation and use of what is commonly
known ns dual or mixed bigh- tension igni-
tion svstems in which provision is made for
firing the charges in the cvlinders-of an en-
eine (luounh the medium of a single set of
sparking ))hms which are supplied in sue-
cession with 111<>h tension current that is
aenerated either by the magneto or by a
bz't‘mv and induction coil which may be
used m piace of the said magnefo under
certain conditions. The advantages’ of this
dual or mixed ignifion svstem, as is well
nown, nree that the battery and coll areanvail-
able for stasting up the engine, which can-
not be convenicently done with the magneto,
that by the use of a trembler coil and means
for actuating same it is frequently possible
to start up the engine from tng switel with-
out any manual effort whatever; and that
the magneto is available when running at
high speeds under which conditions it is
niunch more effective than a coil. TFurther,
with sueh mixed systemn the coil and battery
ave availublg as a stand-by for effective use
in firing the engine in the event of any
breal-down of the maguneto, although, on
the other hand, the engines can always be
run with the magneto alone should the bat-
tery and coil be thrownout of action. When
the magneto is used as part of a dual or
mixed ignition it is usnally combined wi

a chinge-over switch whelob) when the (.ml
el Latl ery are placed in servise, the mag-
tieto 1o cut ont of circuit. and vice-versa, and
further, in the koown arrangements for
workmu W 1U! the. double qysttm, the low-

“which is

‘the armature of

tension contact breaker in the battery and
coil circuit is altogether separate from the
magneto and dlstrlbutu' and no effective
provision is made for moving the sald dis-
tributer in Syndnomsm with the contact

breaker of the low tension magneto cireuit

for advancing or reiarding the ignition
when firing w ith magneto ignition, or for
moving said distr ibuter in synclnomsm with
the conta(t breaker of the hattery circuit
when coi! ignition is being used.

The combined and self-contained mag-
neto ar .mgement although capable of benw
used alone as the generltor of a shple hmh—
tension Ignition system, i mainly auapt,ed
to facilitate the employment of the dual
high-tension system, and its control by a
bnmle change - over switeh, and comprises,
in the said sell-contained combination, a
high-tension magneto generator whose arma-
ture carries bot 5 Ule primary and second-

ary windings of the magneto circuits, a
high - tension  currvent distributer which

serves in common for both the magneto and
the coil, a contact-breaker for the low-ten
sion magneto circuit and a separate or elec-
trically-distinet contact-breaker for the bat-
tery circuit; the said distributer and the two
contact-breakers being, however, mechani-
cally conneeted so as to admit of their syn-
chironic movement for advancing and - re-
tarding the ignition hrespective e of whether
the high-tension current is being supplied
by the magneto or by the coil and baticry.
My invenbion also has several additional
or secondary objects, one of which is to per-
manently and eflectually combine all the
above-mentioned essential parts of the dual
magneto and battery ignition.system in a
single self-contained machine or apparatus
apable of being readily applied
to existing engines or cavs. or nay be
ml.\pted thereto without involving any ma-
terial alteration in the dynamo, urespectno
‘'of the namber of cy linders to be fived or
whether the engine 1y suitable for driving
the dynamo in the elock-
wise or connter clock-wise dircetions.
Ancther chjeet 1s to previde for the ar-

rangement of a gear-deiven high-tension
distributer (a combined gear driven dis-

tributer and ‘m\i‘idw coptact brealker for
a ol Tow-tension eircnit) in either g verti-
cal or an inclined prmtmn with respect to
the magneto, and in such a manner that the
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sald distributer can be easily detached and
replaced when required.

. A further object is to provide improved
means for advancing or retarding the igni-
tion. such means being adapted to simul-
tancously act upon both the low-tension
contact breaker of the magneto and upon
the high tension distributer, in addition to
which it is also operative with regard to
the Dattery low-tension contact-breaker
that is combined with the said distributer
so that the same advance and retard mecha-
nism is available for nse when the engine is
being fired from the coil and battery ele-
ments of the group, as when it is'being fired
irom the magneto. And a still further ob-
ject is to make provision for checking or
adjusting the timing and setting of the
magneto armature relative to the engine

crank shaft without involving the dis-.

mantling of any of the parts of the said
magneto, as is usually necessary.

Irigure 1 of the accompanying drawing
represents a combined machine constructed
it accordance with my invention, and show-
ing Liow the said invention is applied where
the distributer and the coil contact-breaker
ave arranged in a vertical position or have
their movable elements driven by a shaft
which is disposed vertically with reference
to the armature shaft. Tig. 2 is a section
of the machine showing the arrangement of
the magneto contact-breaker, the distributer
and the coil contact-breaker; also.the me-
chanical connections between these parts
and the means which provide for the ad-
vance and retard of the ignition. Fig. 38
Is a front elevation of the machine, showing
how the angularly-adjustable casing of the
Inagneto contact-breaker is linked up with
the actuating mechanism of the ignition ad-
vance and retard ‘system. Fig. 4 is a back
elevation of the machine, partly in section,
and showing how the distributer and the
cam of the coil contact-breaker are driven
by gear from the armature shaft. T ig. b is
A horizontal section taken through the dis-
tributer upon the dotted line @ of Fig. 2,
and showing the arrangement of the coil.
contact-breaker and ifs actuating cam.
Fig. 6 is a view llustrating the complete
detachability of the distributer and contact.
breaker unit from the body of the machine
and from the driving mechanism. Fig. 6
is a section on the line ' of Iig. 1 showing
the gear connections between the spindle of
the armature and the distributing shaft for
driving the latter from the former, Fig. 7
15 a diagram of the connections, and Tigs.
8, % and 10 are diagrammatic views illus.
trating the method and means provided for
and adjusting  (when
neceszary) the setting of the magneto arma-
ture.  Figs 11 and 12 show an elevation and
a seclion of a modificd or alternative form

in which the distributer is arranged in oy
inclined position. :

The improved machine or combined ap-
paratus Is, as already stated capalle of be-
ing constructed in one or other of two dif-
ferent forms, differing only in the position
and arrangement of the distributer relativ.
to the magneto proper and in the nature
of the gearing' which is provided for dsjv-
ng the distriputer shaft from the 1nain
or armature ghaft.
tributer may either be arranged in n Verki-
cal position at-the rear or drive end of the
magneto as shown'in Figs. 1 to 6, and be-
driven by worm or skew gearing, or it may
be arranged in an inclined position o
shown'in Figs. 11 and 12, in which case iis
shaft is driven from the armature shaft bv
bevel gears. The two different or alter:.-

than in the gearing and its casing so that
‘the same magneto and qlectrical arrange-
,ments may be used indilferently for eithes
type of machine. T will,"however. first de-
stribe the various features of the invention
in their appleation to a machine with i
vertical distributer as shown in Figs 1 to (,
and deal subsequenily with the shight
changes which are incidental to the nrrs nge-
ment of the said distributer in the inclined
pocition.

usual way, being provided with primary
low-tension and secondary high-tension
windings, so that when the machine is in
use as part of a dual ignition system, it may
be applied as indicated in the diagram of
connections, Fig. 7, in which the high-ten-
sion-winding ¢' of the magneto armature ¢
and the high-tension winding ¢* of the coil
¢ terminafe in a change-over switeh 5
whereby either the magneto or the coil may
he connected up with the high-tension feeder
-of ‘the distributer 4. Tn like manner, the
low-tension or primary windings %, # of
the magneto and coil also terminate at the
switch &, which is adapted when the engine
is being fired off the magneto to cut out
the coil and battery elements of the svsten
altogether and to ‘connect up the low-ten-
return_through the frame ¢, ¢*, whereas
when it is desired to fire the enging from
the coil, the actuation of the said switeh
changes over the connections o as to con.
nect up the coil high-tension cirenit with ho
distributery close the—roil low-tension cjr-
cuit and simultaneously to short-circuit {he
primary armature winding and thus rendes
the magneto contact-breaker inoperative
and prevent the induction of any high-ten-
sion current by the armature which is, of
course, still driven by the engine. As wiil
be seen from the said dingram, the high-

tension fegder d* of the single distributer

That 1s to say, the dis

tive forms do not involve alterations oiliey

The armature a is constructed in the'

00

[

R
P la

sion magneto winding ¢® with an “eavih®

Lh




984,368

: is'conﬁented up so.that it serves in common |
for both the coil and the magneto.  The
‘foregoing operations will be readily under-

stood in view of the following .explana-

.tion. - The switch b is of the three-position

type, and includes two pairs of contact mem-
bers, .the first pair, 61 and &* establishing

. the various conditions of the high tension

20
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circuits and the second pair b* and 6* estab-
lishing the various conditions of the low
tension circuits.. .The switch & is moved
with relation to the following terminals,
viz. a ligh tension magneto terminal %, a
terminal »¢ of the high tension feed wire of
the distributer, a high tension battery and
coil terminal 07, a magneto low tension
terminal 5%, a low tension ground (frame)
terminal,b?, and a battery terminal 6*°. The

“oft” position of the switch is at the left’

hand limit of its movement as shown, when
the drawings only are considered. In the
central position of the switch the member
b connecets the terminals §° and 6° and. the
member 44 gonnects the terminals &® and 5°.
In thig case the firing is effected from the
high tension ecircuit of the magneto; the
low tension magneto circuit is grounded
through the frame parts ¢* and e* and the
battery and coil high and low tension cir-
caits arc open. In the third position of the
switch, the.member b* connects the terminals
0% and 77 and the member 6° connects the
terminals »* and 5% and ° and 6*°.. In this

case, the engine is fired from the high ten-

sion cirenit of the battery and coil sys-
tem, the low tension circuit of the bat-
tery ‘und coil system is ‘closed, thehigh
tension circuit of the magneto system is
open and the low tension circuit of the

1maguneto system remains as in the second

position of the giitch. The armature is en-
tirely inclosed and is keyed to a spindle
which is supperted on ball bearings, as
shown in Fig. 2 and is adapted to be con-
nected with the engine at the rear or drive
end while to provide for the driving of the
distributer, the said drive end of the shaft
is fitted with a skew or worm gear g that

is arranged to mesh with a similar gear g%

on the lower part of the distributer shaft,
%, which is disposed in a vertical position
at the drive end of the machine, so that its
Tower extremity may extend into and be in-
closed by a gear and bearing box on the
armature casing and be supported by foot
step ball bearings ¢* which are also inclosed
in the same box, as shown in detail in Fig.
¢*, The skew gear is arranged to drive the
distributer shaft at a reduced speed relative
to the armature shaft, according to the
number of cylinders to be fired, while one
(or both) of the gears is made detachable
and interchangeable with another gear or
gears of different size so as to enable the
machine to be, readily adapted for use with

an ignition system for four or six or other
nunber of cylinders, ) -

The distributer shaft (as well as certain
parts of the spark-advance and retard
mechanism hereinafter described) is inclosed
mn a stationary sleeve g* which is detachably
mounted upon the gear and bearing box and
serves as a support or pedestal for the dis-
tributer as well as for a second contact
breaker A, which is inclosed within the glass-
walled distributer casing ¢* and is adapted
to be connected up in the primary or, low-
tension cireuit of the coil part of a dual sys-
tem, as shown in the diagram, and to be op-
erated or controlled by a cam A' that is
mounted on and rotates with the said dis-
tributer shaft. The parts that are inclosed
within the glass cylinder. and are conse-
quently visible when in action, include the
high-tension feed brush «* that hrings in
high-tension current either from magneto or
the coil, as the case may_ be, the distributer
brushes d* that are connected up respectively
with the sparking plugs of the engine cylin-
ders, the rotary contact plate @ of the dis-
tributer, the coil. contact breaker A and its
operating ‘cam A% The whole of these in-
closed parts are visible-when in operation
through the glass walls of thé casing, and
further, they may be bodily detached from
the machine by providing the base °- of
said casibg with a tubular extension &
which sockets into the upper end of the sta-
tionary sleeve or support ¢* and is secured
therein by a clip ¢° that is formed at the
upper end of said support; also by construct-
ing the distributer shaft in two. feathered
parts, or by providing the rotary distributer
plate and contact-breaker cam with a sleeve-
like extension ¢® which is adapted to socket
over the upper end of the distributer shaft,
preferably by means of a system of washers
or rings d° whose inner edges are formed
with tongues or key-pieces «*° that are
adapted to extend through a suitable slet in
the extension &7 of the distributer plate and
to engage with a groove or featherway J%
in the shaft. These keying washers are
preferably secured on the extension by a
split ring @** or like device. Fig. 6 illus-
trates how the parts may beé separated when
the clip ¢° is unfastened.

The distributer plate consists of a disk ¢
of, vulcanite or like non-conducting material
which is fitted with a metallic sector or con-
tact-piece '* which 1s in permanent connec-
tion, through the spring-influenced earbon-
feed brush @2, with the high tension cireuit,
(either of the magneto or of the battery
coil) ‘and which is also adapted to pass in
succession under, the other brushes 4* which
are respectively connected with the engine
plugs.

of the casing, and the sa.d top-plate is de-
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tachable and interchangeable with® another
of the same dimensions but carrying a dif-
ferent number of brushes so as to admit of
and facilitdte the adaptation of the machine
5 for any type of engine by the application of
& cover carrying four, six or other number
of brushes. The contact piece on the dis-
tributer plate @° is also detachable to admit
of the substitution or application of a piete
10 of greater or less width to suit the number
of distributing brushes and to make it im-
possible for the suid contact to be in simul-
taneous circuit with two brushes while pro-
viding the necessary range of relative move-

15 ment that is required in order to advance or

retard the ignition. This combination with
the high tension distributer which is com-
mon to both magneto and coil ignitions of a
separate or indepéndent contact-breaker that

oo forms part of the coil system, and is addi-

tional to the low tension contact-breaker
on the magneto, constitutes the prineipal
feature of my invention, as it greatly facili-
tates and simplifies the application and use

25 of the dual or mixed ignition system in con-

nection with automobiles and the like, and
ih addition to reducing the number of parts
and enabling all the mechanical elements of
the system to be grouped in a practical and

30 effective manner in a single mathine,-it en-

ables the contact breaker and its cam to be
effectively inclosed and protected while still
beirg visible when in action, and further it
admits of the two contact Lreakers, or-cither

35 of them, and the distributer being moved in

‘synchronism for advancing .or retarding the
ignition, although both contact breakers are
nevertheless completely independent so that,
as already stated, no failure or defect in the

40 oue can in any way influence the working of

the other, while in advancing or retarding
the ignition, the glass-walled easing and the
whole of the high teusion cables remain sta-
tionary so that the rotatory distributer or

15 feeder plate &® and the cam: 4 are the only

parts that are moved when the ignition time
is altered.

The contact breaker 7 for mechanically
making and breaking the primary or low-

50 tension circuit of the magneto system, is op-

erated by a cam ¢ on the armature spindle
while all the other parts of the device are
carried upon the inside of, and inclosed
within, a circular casing ¢ that is rotatably

55 mounted on the front end of the armature

casing as shown in Fig, 2.

The primary winding from the armature
terminates in a suitabke-irigulated - contact
plate ¢ from which the low-tension current

60 is collected by an insulated brush #* that is

mounted in the frogt of the contact-breaker
case and is in clectrical connection with the
contact-breaker as well as with the condenser
of the system, ,

45 A metallic arm & haviig eonnection with

the low-tension armature winding_throueh
the brush ar contact ¢* is mounted on the
inner face of the contact-breaker casc =0 as
to move with the latter when the ignition is
being advanced or retarded, and is also ar-
ranged to carry a platinum tipped screw
¢ for adjusting the distance between ihe
points of the cam-operated: contact breaker.
To provide for the adjustment of the con-
tact screw or for the inspection of the
device when the magneto is running, the
upper -part of the case is cut away at
¢ and a metallic cap or coyer #, having
a similar cutaway part or gap ¢ is ar-
ranged to inclose the contact-breaker case
so as to be both rotatable thereon and le-
tachable. Normally, the clearance " in the
case is closed by a solid part of the cap,

70

75

80

but by turning the latter so ad to hring both,

clearances into register, the interior of the
scaid: case is rendered accessible and the con-
tact maker may be inspected or adjusted
even when in action. Preferably the cap or
cover is held in position by a spring arm
which can be turned aside when it is re-
quired to remoeve said eap and may also be
used as a civeuit connection between ihe con-
tact breaker and the condenser, in whiclh
ase one end of the said spring is arranged

to bear on an external-metallic stud @11 hav-
ing an electrical connection with the low-
tension collector brush. The screw or fit-
ting that connects the said spring arm with
the condenser terminal may also be used for
wiring the magneto Tow tension to the switeh
whereby said magneto may be shoit-cir-

cnited to earth when coil igmition is in use or
when the engine is not running. It will be
understood fromr the foregoing that. in the
particular arrangenient shown. the breaking
of the magneto primary cireuit is timedor ad-

ranced and retarded by turning the eontact-

breaker cover and parts mounnted therein so
as to alter the. positions of the contact
breaker arm relative to the cam ' on the
armature spindle, whereas in the case of
the coil contact breaker where the rocking
arm is mounted on the stationavy part of
the distributer casing, the timing of the con-
- tact breaking action is effected hy shifting
the cam relative to the said arm. As the
distributer plate d® and the cam A* of the
ccoll contact breaker are connected with one
another’and are mounted on and driven by
e ey

the distributer shaft, they must necessarily
turn with one another on the cam being
shifted for timing the ignition when the
hjgh tension current is being obtained by the

use of the coil and accumulator, and . the’

synchronizing of the distribution of the
high-tension current is necessarily conse-
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quential to the altering of the timing, but ..

in order to provide for a similar synchro-

nism when the magncto is in use and the

contact-breaker A is inoperative, the distrib- .
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ater must also’ be mechanically connected
to the movable part of the magneto eontact
breaker so that any alteration in the timin
of the acticn of the latter shall' simultane-
ously set the distributer plate backward or
forward, as the case may be. T may me-
chanically connect these parts in any suit-
able manner that will insuue their movement
in unison relative to the driving gear and
the armature, but prefer to arrange for their”
simultaneous movement by providing the
armature casing with' suitable - bearings j
to support an actuating rod j* which extends
under the magneto and is connected at its
forward end, by means of a lever and link
72, 4%, to the rotatable casing ¢* of the mag-
neto contact breaker as well as to the hand
lever or other device by which the advance-
spark gear in controlled, while the other
end carries another’ lever or arm j* which,
extends through an opening /° in the sleeve
or pedestal that incloses the distributer shaft
and is provided with a stud j° to engage
with or act cam-wise upomn a collar or groove
that is formed upon’or in the said shaft, as
shown in Fig. 2. L ' i

The lower end of the distributer shaft is
conhected to the hub of the driven skew or
worm gear by a stud j7 engaging with an
inclined or helical slot or groove_j* of suit-
able pitch, while its upper end 1s, as has al-
ready been described, slidably feathered to
the contact-breaker cam and rotary distrib-

euter plate, the whole arrangement being
such as to insure that when the shaft is
raised or lowered through tlie actuating rod
and lever, both it and the cam and distrib-
uter. plate ave turned or rotated together
through a corresponding angle relative to
the gear wheel. This synchronizes the coil
low-tensicn contact breaker and the high
tension distributes, while by virtue of the
linkage of -the said actuating rod j* to the
magneto contact-breaker as well as to the
distributer plate, the said contact breaker is
also moved in unison with the distributer
when the ignition timing gear is operated.
By reason of the fact that the coil and accu-
mulator system demands a further range of
advance and retard movement than the mag-
neto as a consequence of the lag in the coil
due to primary saturation and magnetic re--
luctance, it is necessary to provide for this
increment being available when the coil is
being used, and snch provision can De made
by modifying the length and piteh of the
indined slot 7 in the sleeve that drives the
cam and distributer shaft.

By virtue of the above described arrange-
ment, no alteration has to be made in any
part of the timing gear in changing over
from magneto to coil or vice-versa as all the
connections are permanently made for en-
abling the distributer to work efficiently
with either method of ignition and for syn-

8

chronizing the distributing action with the
timing of the low-tension brenk of either the
magneto or the coil, whichever may be in
service.

Special provision is made to admit of the
combined machine being readily adapted to
any engines irrespective of whether the at-

ter are designed to drive the magneto-arma-.

ture in the clock-wise or counter clockwise
direction, and also to facilitate the adjust-
ment of the armature to suit either direction
of running, as well as to enable such setting
to be subsequently checked and adjusted (if
necessary) without involving the opening up
of the armature casing or the dismantling of
any part of the appliance. So far as the
coil contact breaker is concerned, this will
operate effectively whichever way the cam
and distributer shaft is Tun so that no al-
teration is required to be made in this part
to adapt same to either direction of run-
ning, but the cams for actuating the mag-
neto contact-breaker are set in certain defi-
nite relationship to the armature so as to in-
sure that the low-tension circuit shall be
broken when the armature is in the maxi-
mum?” voltage postion. This relation, of

course, varies with the direction in which.

the armature and cam are run, and the cam-
ring ¢* is therefore made detachable and re-
versible, which enables the same to be set
with its cam-lifts at the correct angle for-
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ward or rearward of a line taken through

the center of the armature and shaft. The
cam ring is detachably held in position
means of a shouldered retaining nut
which is threaded into the end of the arma-
ture spindle. The line above referred to,
which is taken through the center of the ar-
mature and shaft and with respect to which

2'12

the cam ring is set, is indicated by the let-

ter D in the diagrams Tigs. 8, 9 and 10
which respectively indicate the beginning
of the “ maxinm” voltage position of the
armature and its velation to the distvibuter
plate when the machine is sct_for running
in-the clock-wise direction. (IFig. 8;) when
the armature is at the neutyal ov zero po-
sition- (Fig. 9); and the beginning of the
maximum voltage position when the ma-
chine is set for running in the anti-clock-
wise direction (Fig. 10). The setiing of
the revensible cam ring with the cams in the
right relationship to the armature is the only
alteration that is required in the contact

breaker, but it is also necessarily essential-

to st the armature so that it shall be in one
or other of the two maximum voltage posi-
tions shown in Figs. 8 and 10 and (accord-
ing to the direction of runuing) when the
piston of the first firing eylinder is at the
top of its stroke. To enable this to be done
when first applying or adapting the ma-
chine to any particular engine and also to
enable the user. to subsequently check or set

by
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agrams, the
ature is at once indicated
‘reading ” from the relative
center points »' and one or
kings A, B and C, it can be
med whether the arma-
the correct in-step position that it

have when the worki

king piston is at
This “reading” or
ten without dismantlin
't of the machine or
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1y part of the m
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tpplication of the invention to a
; eontained combination in which the dis-
trihuter and coil contact-
areanged in an ineline
Front of the arm
and 12 only
v The distributer s
a5 also 13 the casing or sleev
same and it s preferabl

breaker casing is
d position above the
ature as shown in Fi
ht modifications are
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proper step g-faciﬁ'taté the leading off of the cables to the
x the arma- |

| Yespective cyMnder plugs while instead of
using skew ot worm gear to drive the shaft,
' I use an arrangement of bevel toothed gears

contained in a’'casing of sufficient size to ad- 7

mit of the interchangeable application of
different sets of gears in adapting the ma-
chine for a four or six cylinder or other en-
gine. In the said F 1gs. 11 and 12 the same

ship | letters are used to indicate the.different parts -
axis of | as are employed for distinguishing the cor--
re and l responding parts in Figs. 1 to 6, , By the
engaged by'a lopse

use of an inclined and inclosed distributer
shaft, the whole arrangement is rendered
more compact, as the distributer can be
driven by smaller gears than would be pos-

; held by the slot 1n the | sible if the shaft Wwas arranged horizontally
pect to the engine
armature itself.
vide on the outside of the driv
armaiure casing, a set of permanent in-
tor markings (A, B and € in the dia-
which correspond respectively to the
‘L maximum position of srmature for
{wise running, the zero position, and the
e position of the armature for anti-
¥ The index piece has an
points at #* which are alinable
te center of the shaft and armature,
the said index piece is attached to
as shown in the di
on of the arm
hy taking a ¢
positions of the
other of the mar
unmedintely ascerts

and it is furthermore impossible for any oil
from the gear or bearingsto work along the
shaft or its casing and upset the operations
‘of the parts that are inclosed in the distribu-
ter casing.

Having fully described my invention, what
I desire to claim and secure by Letters Pat-
ent jis:— . .

1. In an ignition system for internal com-
bustion engines, .the combination with a
magneto machine and its high and.low
tension circuits and a battery and coil. and
their high and low tension circuits, of elec-
trically distinct and structurally independ-
ent contact breakers in the two low tension
circuits, means mechanically connecting the
contact breakers to provide for synchronic
differentiated adjustments thereof, and a

high tension distributer for said high ten-.

sion. circuits also connected with the said
means, for adjustment thereby synchro-
nously with the adjustment of the low ten-
sion contact breakers.

2. In an ignition system, the combination
with a magneto machine and its high and
low tension circuits and a battery and coil
and their high and low tension circuits, of a
rotary high tension current distributer for
the said high tension circuits, the distributer
being driven from the armature of the ma-
“chine, a contact breaker combined with the
distributer and connected up in the low ten-
sion cireuit of the coll, an electrically .dis-
tinct magneto circuit breaker, operated di-
rectly from the armature shaft and inelud-
ing an adjusting part, and mechanical con-
nections for effecting synchronic differen-
tiated adjustments of the magneto contact
breaker as one element and of the distribu-
ter and the battery and coil contact breaker
combined thevewith as another element.

3. The combination with the armature
shaft of & magneto machine, a magneto low
tension contact breaker including a cain
mounted on said shaft and operable for
either a cloclwise or counter - clockwise, ro-
tation of the armature, and an armature
casing having indications thereon of the
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maxinium voltage positions of the armature

.In elockWise or counter-clockwise runnine
bl

and of its neutral position, of an index
picee for removable vigid assemblage upon
the end portion of the shaft in a definite

“relatign to the armature to indicate the po-

sition of the latter with vespect to one of
the indications on the armaiure casing.

<. In an ignition system for internal com-
bustion engines, a magneto machine and its
high and low tension circuits, a battery and
coil and their high and low tension cireuits,
a high tension distributer for the high ten-
sion cireuits, electrically distinet contact

\1,’\

7

brealers in. the two low tenslon circuits,
one of the contaet breakers being associated
with the distributer and mechanieal connec-
tions between the contact breakers for effect-
ing synchronous differentiated adjustments
thercof.

In testimony whereof T have herennto set

my lurnd in presence of two subseribing wit-
nesses. .
ROBERT FREDERICOK HALL.
- Witnesses :

Hexzy Norrox Skerrert,

Hy. Sserrerr,
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