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Lo all whom it may concern:

Be it known that I, Jomnx Jomxson, a
subject of the King of Great Britain, of the
town of Percival, in the Province of  Sas-
katchewan, Canada, have invented certain
new and useful Improvements in Control-
ling Devices for Two-Cycle Explosive En-
gines, of which the following is the specifi-
cation.

The invention relates to improvements in
controlling devices for two cycle explosive
engines and an object of the invention is to
provide a device which can be set to com-
pletely and effectively control the operation
of the engine and which permits of the posi-
tive rotation of the engine in-a forward or
reverse direction, depending on the setting
and also of the stopping of the engine at
will and which is arranged also that back-
firing is eliminated. '

A further object is to construct a device
which will avoid having to crank the engine
as is customarily done when starting.

A further object is to construct the device
so that the spark can be advanced or re-
tarded as desired.

With the above more important objects in
view the invention consists essentially in the
arrangement and construction of parts here-
inafter more particularly described and later
pointed out-in the appended claims, refer-
ence being had to the accompanying draw-
ing in which:—

Fig. 1 is an end view of an engine having
the fly wheel broken away to expose my in-
vention, the casing cover having been re-
moved. ‘

Fig. 2 is an enlarged detailed horizontal
sectional view.at 2-—92’ Fig. 1.

Fig. 8 is an enlarged detailed vertical sec-
tional view at 3—3” Fig. 1.

Fig. 4 is a vertical sectional view at 4—4’
Fig. 3 and looking in the direction of the
applied arrow.

Fig.'5 is a vertical sectional view at 5-—5’
Fig. 8 and-looking in the direction of the

applied arrow, :
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Fig. 6 is an end view of the commutator
and parts associated. therewith.

Fig. 7 is a side view of the commutator.

Iig. 8 is a horizontal sectional view at
8—8” Fig. 6. S '

Fig. 9715 a vertical sectional view at 9—9’
TFig..8 and looking inwardly. - ‘

Fig. 10 is a perspective view of one of the.

brushes and arm carrying the same.

1923, Serial No. 636,006.

In the drawing like characters of reference
indicate corresponding parts in the several
figures.

A two cyele internal combustion engine of
any approved type is shown in Fig. I, the
cylinder of the engine being indicated at 1,
the crank case at 2 and the piston operating
within the cylinder at 3. The piston is con-
nected to the crank shaft 4 in the usual'man-
ner by the connecting rod 5 and the upper
end of the cylinder is supplied with a spark
plug 6. The crank shaft carries the balance
or fly wheel 7. My device is located adjoin-
ing the protruding end of the crank shaft
and is driven by the crank shaft and em-
bodies a cylindrical casing or housing 8 pro-

vided with a suitable base 9 which is fastened

as by screws 10-to the boss 11 of the crank
shaft. ‘

To- the forward end of the crank shaft 4
I permanently secure a gear wheel 12 which
meshes continuously with a similar gear

wheel 13 secured to- the forward end of a -

countershaft 14 which passes centrally
through the housing 8 and is rotatably
mounted in suitable bearings provided in the
front and back of the housing.

It -will be observed that the countershaft
is provided with a flange or collar 15 imme-
diately within the front wall of the housing
and that the rear end thereof is screw
threaded at 16 and then contracted to. pro-
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vide a shoulder and a pivot pin 17, the said )

pin rotatably supporting the rvear end of
the said shaft, - ,

Further, it will be observed that the back
wall of the housing is in the form of a cover
plate 18 held in place by removable screws
19 and that the cover plate is provided cen-
trally with an inwardly extending compara-
tively short hub or boss 20 which forms a
pivot point for a setting lever 21, the setting
lever extending outwardly through a suitable
slot provided in the housing and having the
inner end thereof guided in an internal chan-
nel 22 provided in the body of the housing.

On the auxiliary shaft T mount a bearing
sleeve 23 which has one end engaged with
the collar 15 and on the bearing sleeve I
mount ‘a commutator 24 formed from insu-
lating material. The commutator has the
inner part thereof formed to present a more
or less V or wedge shaped end 25, the said
wedge shaped end presenting a segmental
face 26. Centrally in the face 26 T imbed
an exposed contact bar 27 which passes to
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the larger part of the commutator and en-
larges into an exposed segmental contact
plate 28 countersunk-in the face of the com-
mutator and extending thereacross.

At the inner end-of the:sleeve 23 T locate-

a semi-circular plate 29 which is adapted
to rotate with the countershaft, being held
in place by being jammed between the inner
end of the sleeve 23 and a fastening nut 30
serew-threading on tlie threaded: portion 16
of the said shaft. This plate 29 cairies a
pair of ‘L-shaped arms 31 and 82 Figs. 4
and:6 spaced a predetermined distance apart
and: having ‘their extending ends overhang-

ing the inner end 25 of the commnutator

and carrying a spring bar 33 which sup-
ports' a brush 34 adapted to vide the seg-

‘mental face 26 and to pass into and out of

contact with the bar 27 as-later explained.

"The plate 29 carries a pair-of opposing
contact tips 85 and 36 which are adapted,
in the-rotation- of the-shaft, to make contact
with one-or other of a pair of contact tips
87 and: 38 Figs. 7 and"9 carried by adjust-
able ‘bars 89°and 40 secured to- the end 25
of the commutator and countersunk in' the
face thereof.

In this connection I might explain that

. when the shaft 14 is rotated, say in a clock-

30°

wise direction as viewed in Figure 6 the tips
35 and 37 are adapted - to come into contact
and that when said- shaft-is rotated in the
reverse direction the tips 36 and 38 are
adapted to come into contact and that fur-
ther in the continued rotation of the shaft

‘in- either direction the contacting tips ef-

foct the rotation of -the commutator with

the shaft.
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The commutator carries also a further

pair of exposed countersunk contact plates
41 and 492 which are located adjoining the

ends of the plate 28 and are insulated there-
from. It will be noted, however, that the
said plates 41 and 42 are positioned at op-

‘posite sides of the commutator (see Fig. 7)

so that a brush in travelling over one of
the plates during the rotation of the com-
mutator will not contact with the other of
the said plates. The plate 41 is in direct
electrical connection with the contact tip

87 through the bar 40 and the plate 42 is in
“direct electrical connection. with the contact

tip 38 through the bar 89. Iach of the

plates 41 and 42 is provided with a lug 43
Imbedded in the commutator and the lug
_is connected to the bar in each instance by

one of the bar adjusting screws 44.  The
serews 44 obviously form an electrical con-
nection between the bars and the plates 41
and 42. :

To the setting lever:21 T permanently se-
cure a substantially L-shaped bracket 45 and

‘the free end of the bracket opposes the pe-
‘ripheral face of the commutator and carries

a segmental insulating block 46, the ends

1,572,202

of which receive and support: oppositely

_positioned spring arms 47 and 48 which

carry opposed brushes 49 and 50. These
brushes, 1n the: rotation of tlhie commutator,
are-adapted-to-pass.into and-out of contact
with the plates 41 and 42. The spring arms

.and .consequently the brushes are in direct

70

electrical connection respectively with the

exposed contact plates 51 and 52. counter-
sunk.in the. face of the insulating block and
electrically separated one from the other
by the material of the block which extends
therebetween. ~ The screws fastening the
brush arms 47 and 48 to the bracket 45 are

insulated’ from the bracket :by rubber or

such: like.

The housing or casing carries a terminal
38 which is suitably insulated from the
casing and which presents a ball or similar

spring- pressed .contact member 54 which is

adapted .at all times to ride the outer face

.of the'block so that one can move the setting
Jever 21 and bring the contact member 54 -
into contact with either one or other of the
plates 51 and 52.  The housing is fitted

wvith 'a removable plate 55 which allows of

‘the ready inspection of the parts.

A coil box 56 of the ordinary type is
supplied and the secondary or high tension
wire 57 léads from the :box to’ the spark
plag 6. The primary wire 58 leads from
the: coil box to the terminal 53-and a ground

grounded to the engine.
In a suitable location I locate:an operating

lever 60. In: the present instance this lever
is shown ag pivetally attached at 61 to the
side of the engine and it is provided with an-
-outstanding crank or arm 62 which i3 con-
-nected: by an operating rod 63 to-the operat-

ing lever 21. '
~In the non-operative or neutral:position

-the ‘lever 60 is in :the vertical pesition and
“when it is in said neutral position the ball

54 is contacting with that portion of the in-

sulating block 46 lying between: the inner

ends of the plates 51 and 52. Accordingly

the primary ‘eircuit is broken and the

secondary is non-active. ~In.the drawing the

Tever 601 shown shifted slightly to the left
~and’ such movement has brought :the ball

54 into electrical contact with the inner end
of the plate 51 (see Figure.5).

I will now deseribe the operation of the
device, assuming that the engine is running
in the direction indicated by the applied
arrow Fig. 1 and that the parts are set as
shown. :
~ 'The crank shaft rotates the-gear 12which
operates through the gear 13 :to. diive the
shaft 14 in the opposite direction to that
4. The shaft 14, in rotating, carries with

'it the plate 29 and :this plate, in retating,

carries with it ‘the commutator which 1s
driven through the contact of the tips 36

tti]
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and 38. The commutator in rotating brings
the contact plate 42 into contact with the
brush 49 and in so doing closes the primary
circuit through the contact tips 36 and 38
to the shaft 14 which is grounded to the
wire 59.

In this connection it is to be noted that
the brush 84 is out of contact with the bar
27 and remains so as such parts rotate at
this time as a unit. Accordingly, in the run-
ning of the engine, each time the brush 49

‘sweeps over the plate 42 the primary circuit

is closed and the secondary circuit is ener-
gized to produce a spark in the cylinder at
the spark plug. The time at which the
spark occurs in relation to the movement of
the piston is determined by the position of
the lever 60. In the set position as shown
in the drawing the spark is fully retarded
and occurs late or a few degrees after dead
centre on the explosion stroke. Asthe lever
60 is swung to the left the spark is advanced
for the reason that the brush will sweep
over the plate 42 and close the primary cir-
cuit at an earlier interval of time in respect
to the moving piston. The operation of the
engine when running in the opposite or re-
verse direction is the same as that just de-
scribed but in this case the lever 60 is to the
right of neutral position and the primary
circuit is closed through the. contacting of

“the tips 35 and 87 and the sweeping of the

brush 50 over the contact plate 41.
In this connection it is explained that
when the engine is rotated in the latter di-

rection the plate 29, in turning with the

shaft 14 in the latter direction, causes the

contact tips 36 and 88 to part and those 35

and 387 to come into contact.. When the tips
36 and 38 part the circuit through the brush

-49 is broken and that through the brush 50

is made. _

The contact tips 86 and 38 and those 35
and 37 in reality form switches controlling
the closing of the circuit through the brushes
49 and 50.

This device also operates to positively
start the engine rotating in one direction or
the other and without any possibility of
back-firing, depending entirely on the set-
ting of the lever. It also permits of the
reversing of the engine through the manipu-
lIation of the lever. ‘Such is now described.

Assuming the engine running in the for-
ward direction or that of the applied arrow
Tig..1, and that it is desired to reverse the
same. In doing this one moves the lever 60
to the right past the neutral or upright po-
sition. In so doing he shifts the lever 21 to
bring the plate 52 into contact with the ball
54 and in so doing he opens or breaks the
circuit through the brush 49, which brush is
the one that, up to this time, was closing
the primary circuit. The spark accordingly
ceases but the engine continues to rotate in

8

the forward direction until it has overcome
its momentum. On the last turn of the
stopping engine the piston will come -up
against compression and will then move

down, rotating in the opposite direction, -

under compression, and as it does so the con-

‘tact 84 is swept across the bar 27 and at-the

same time the contact tips 36 and 38 are
parted and those 35 and 37 have not yet
come into contact. As the brush 34 sweeps
over the bar 27 it connects the said brush
with the plate 28 and this plate, in rotating
and through contact with the brush 50, closes
the primary circuit through the ball contact
54. Accordingly a spark will be produced
at thie beginning of the down stroke of the
piston which will operate to start the engine
in the reverse direction. . Thereafter the con-
tacts 35 and 37, which, in the reversal of tle
engine have been brought into contact, op-
erate to close the primary circuit at  the
proper time through the brush 50 as- the
said brush sweeps over:the plate 41.

On account of the contact tips 35 and 37, -
86 and 38 being positively in or out of con-*

tact during the manipulation of the engine
it is. absolutely 1impossible for there to-be
any back-firing of the engine. ‘
o stop the engine one brings the. lever
60 to neutral position, which action sets the
ball contact 54 in contact with that part of
the insulating block 46 appearing between
the inner ends of the plates 51 and 52. Ac-
cordingly there can be no closed circuits
through the commutator, : :
To start the engine one sets the lever 60
in either forward or reverse position and
having done this he then grasps the fly wheel
and turns it in the opposite direction to the

direction of rotation required. This com--
~presses ~the charge and the compression

moves the piston down in the direction that
the engine is to subsequently rotate. ~As
the crank shaft turns in this direction the
brush 84 is brought into contact with the

~bar 27 to close the primary circuit through

the plate 28 and the brush 49 or that 50,
which controls that direction of rotation of
the engine. A spark accordingly occurs and
the engine starts.
is controlled through the proper switch or
contact points associated with the brush 49
or 50 closing the primary circuit in that di-
rection of rotation.

‘Whilst I have described. the Invention: as.

controlling a single cylinder two-cycle en-
gine, it will be readily understood that it
could be applied with equal facility to a
multi-cylinder two-cycle engine.

What I claim as my invention is:

1. In an automatic spark controlling de-
vice for a two cycle explosive engine, the
combination with the crank shaft thereof, of
a counter shaft driven by the crank shaft,
a commutator rotatably mounted on the

Subsequently the spark il
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ghaft-and. plowded with.a, pair of spaced
insulated. -contact ,plates, shiftable brushes
-riding.the face -of the .commutator. and en-
-@ageable with the: phtes,,means for effecting
Al electmcal civcuit with.one oriother of the
brushes:.in the :shifting thereof, a rotary
-plate permanently. secured to the: eounter
-shaft; pairs of opposing-contacts carried by
ithe ;plate.and ‘the.commutator, said commu-
stator-.contacts being in electrical connection
.with the.plates of the.commutator and those
-of the rotary plate being grounded, and the
-said pairs of .contacts iommng switches
which open.and close, depending.on the.di-
rectmn of rotation.of the counter shaft. .
:2..Inan .automatic .spark controlling de-
-viee.for .a-.two .cycle .explosive engine, the
combination with the crank shaft thereof of
a-counter.shaft driven by the crank slnft
.a..commutator rotatably mounted on the

riding the face of .the commutater.and :en-

gageable with the plates,; means for effecting

an electrlcal circuit . with .one or .other . of
the brushes.in the shifting thereof, a- rotar

_plate  permanently seculed to the counter .

shaft, pairs of opposing contacts carried by
the plate and the commutator, said commu-
tator.contacts being 1n electrical. connection
- with the plates of the.commutatar. and those

~-of the rolary .plate:being .grounded,.and the .

said pairs of contacts fornnnﬂ switches
-which open: and .close,. uependm(r on.the. dl—
rection of rotation .of -the coynter.shaft,.

brush carried by the rotary plate; and’ me‘ms

-.carried :by. -the .commutator .and adapted. to
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.provide an electrical connection between the -
latter brush and .one.or other:.of the other .t

brushes, depending upon -the direction of

rotation-of the-counter-shaft, such electrical :
-.connection:being -made durma the 1ntervu1
- that.both. switches are open.

» 8. Automatic spark- controlhnfr appar‘ttus

comprising manually settable means for. ef-
ifecting -a- spark. during -continuous rotation

of -the engine -in either direction embodying -
sswitches: opnlalﬂe by the.engine to.,prevent -
ithe ‘occurrence-of :a -spark upon -inadvertent

- reversal of -the engine.and without disrupt-

58

Jing the original setting of said means,.and
: 'muuhary means - operated by the - engine -to
produce an assisting -spark 1mmed1ately,
-after:ithe reaction - of the .eompressed ‘raw
~mixture in the cylinder has stopped. and re-.
- versed the.engine, q‘ud last ment;oned means |

N I}heL (

for two :cycle internal ‘combustion, engines -’

1,572,202

Dbeing brought into operation subsequent to
chanmng the setting . of the first mentiomed
.means.

4. Spark controlling apparatus’ for:inter-

nal conibustion engines comprising ‘means

including a manu‘tlly settable control -ele-

anent for_ _producing a spark during-continu-
ous ratation of .the engine in either direc-
{ion, said , means mcludmor . provision “for
preventing repeated oceurrence f a -spark
~when, the engine is” inadvertently - reversed
to. operate” in a 'direction oppos1te to-ithat
for which the initial setting is 'made, 28id
manually settable control element ° belnrr

ahovable to .a neutral poesition:to xendel*\ﬂie .
.aforesiid means inoperative for ‘produémg
sa spatk or to either of ‘two .operative-posi-

tions dependent: upon the desired -direction

~ot -engine operation and auxiliary -spark
: pmducmﬂ means operated’'by:the-engine and
Shaft and. provided with -a pair of spaced .
. Insulated contact. plates, shiftable brushes

functioning, when  said ;manually “settable

~control element is shifted:from-one vpera-
“tive positiun to:the other to produce a spark
“in the cylinder just.afterthe-reaction-of:the

compressed .raw .mixture-hds effected : re-

versal of the engine, said auxiliary - spark‘

Jproducing means being .operated automati-
cally by ‘the-engine at: ench reversal thereof.
5. Automatic spark controlling apparatus

“fortwo_cycle internal combustion engines

-comprising means for ;producing.-a. spark
during continuous operation-of-theengine:in

“one v ectlon, ‘means for’ producing: a-spark

during continuous -operation of ‘the engine

a 1Lhe qppos1te direction, each-of said means

‘including an’ automatically ~opening ~and
closing switch which is naintained closed ‘by
the engine during continuous operatlon -of
e engine.in one dlrectlon and is automati-
¢ally qpeaed by the engine upon. reversal
t'so-as.to render said Imeans ‘inopera-
tive during such reversing, the two aforesaid

-means belnrr used .alternately dependent
- upon du'ectlon of rotation 6f the engine:and

being ingperative to produee.a spal‘k upon
reversal of ‘the engine, and a main control-

ling element Qperqble to place either of said
‘means’in operation or to render both of said

‘means inoperative-so_as:to permit idling.of

the engine, ‘and, auxiliary spark perucmcr_
. Toeans, mcladmfr.a switch -gperated *by ‘the
.engine. to- close momentmly each time ‘the
-engine.is reversed; bv the reactlon afithe.com--

pr@q:ed raw material’in the engine cylinder.
%_gned at Broadview:this Tth day of Feb-

1923.
"JOHN.JOHNSON.

LUATY,..

65

70

75

80

83

90

95

100

105

110



