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Lo all whom 4 may concern.:

Be 1t known that I, Harry M. CrRAMER, a
citizen of the United States, residing at Lan-
sing, Michigan, have invented certain new

1

5 and useiul Improvements in Sparker Mech- |

anism for Engines, of which the following is
a specification. ' .

1his mvention relates to improvements in
sparkers for explosion engines.

My 1mproved sparker mechanism for ex-
plosion engines is particularly designed for
use with, and is here shown adapted to the
governor mechanism shown in my applica-
tion for Letters Patent filed April 12, 1907,
Serial No. 367,843, this application being a
~divisional application thereof, although this
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mvention may be adapted for and is desir-

able for use in other relations.
~ The main objects of this invention are:

[\
o

anism ior explosion engines having a plural-

1ty of cylinders by which the sparking for the
- two cylinders is properly timed, and one in
which, when the speed of the engine exceeds
a predetermined rate, the sparking is auto-
matically prevented. Second, to provide an
mmproved sparking mechanism for explosion
engines in which the sparking is propeily
timed and one in which the electrical con-
nections for the igniter mechanism are auto-
matically disconnected when the speed of the
engine exceeds a predetermined rate.

~ Further objects, and objects relating to
details of construction, will definitely appear
36 Irom the detailed description to follow.

I accomplish the objects of my invention
by the devices and means described in the
following specification. .

The invention is clearly defined and point-

40 ed out in the claims.

A structure embodying the features of my
invention is clearly illustrated in the accom-
panyimmg drawing,forming a part of this speci-
fication, in which, '

Figure 1 is a detail plan of a structure em-
bodying the features of my invention, por-
tions being broken away to better show the
relation of the parts. Fig. 2 is a detail en-
larged vertical section, showing the relation

30

45

60 of the valve actuating cams, plungers and |

bt...,-'.l.
sparker contact members. Ifig. 3 is an en-

larged detail plan of the inner end of one of
the levers 14, parts being broken away to bet-
ter show the arrangement of the parts. Fig. 4

first, to provide an improved sparker mech-

| to the pivoted sccetions by pivots 15.

1s & detail side elevation thereof. Fig. 5 is an
enlarged detail side elevation of the support
and adjusting means for the contact mem-
bers 28.  Iig. 6 is a detail view, partially in
longitudinal section, taken on a line corre-
sponding to line 6—46 of Fig. 5. Tig.7is a
detail section showing details of construction
of the mechanism for adjusting the fixed con-
tact members. Hig. 8 is a detail section
taken on a line corresponding to line S—§ of
Hig. 2. - '

in the drawing, the sectional views are
taken looking in the direction of the little
arrows at the ends of the section lines, and

simular numerals of reference refer to similar

parts throughout the several views.
Referring to the drawing, 1 represents the

“engine base and the crank shaft casing there-

of; 2 the engine cylinder; and 3 the crank
shait. Arranged, one at each side of the
craniz shatt, is a pair of cam shafts 4, having
alve-actuating cams 5 thereon, the
veing provided with drops or depressions 5’
on each side thereof, the object of which will
definitely appear later. Hxhaust valves, as
107, are arranged to be actuated by the push
rods or plungers, 7, which are arranged to
engage tiwe valve stems 10. The plungers 7
are provided with rollers 6, adapted to fravel
on the cams 5. The plungers are provided at
their outer ends with laterally projecting
arms 11 on which the valve stems 10 rest.

The cam shafts 4 are counected to the
crank shalt by gears 12 and 13, the gears 13
being arranged on the cam shafts and the
gear 12 on the cranic shaft. These gears are
preferably proportioned two to one so that
the cam shafts are driven at half the speed
of the crank shaft.

A pair of levérs 14, having inner yielding
sections 16, 1s provided. The levers 14 are
pivoted at 15" and are provided with lateh
blocks 29 at their outer ends, adapted to en-
gage the catches 9 on the valve-actuating
piungers 7. Theyieldingsectionsare secured
Y The
bolts 17 are adjustably secured to the inner

end of the pivoted sections and are loosely

arranged through the yielding seetions 16.
The coiled springs 18, arranged on the
boits 17, hold the sections 16 yieldingly in
position. The inner ends of the levers are
neld normally outward by the springs 19.
On the crank shaft is a collar 20, which is
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27, having 2

well und

)

adapted to be controlled by the governor
weights 21, the governor weights being piv-

oted at 22 on suitable arms prowded there-
When the speed

for on the fly-wheel hub.
of the engine exceeds a pwdetermmed rate,

the collar 20 is drawn outwardly, Helem"
releasing the levers so that their outer ends

ave thrown inw ardly by the springs 19, so
that the latch bloclib 29 engage under ‘the
catches 9 provided thereior on the valve-ac-
tuating plungers. When in this position, the
levers prevent the closing of the exhaust
valves, although they are 1001pmcmed
through a part ot their normal stroke. When
the speed of the engine falls, the collar 20
travels inwardly ELUE,LII]St the yielding por-
tions of the levers 14, and as soon as the
valve-actuating plungers are shifted to re-
lease the latch blocks 9, the levers 14 are
thrown out of their eng 0'1110 position.

The levers 14 are dJUwLGd so that the
catch blocks 29 may be engaged witih the
blocks 9 at the same time. ' he adjustment
of the levers 14 is secured by means of the
bolt 17 which 1s held in its adjusted position
by suitable lock nuts, the collars 17’ coacting
therewith. “This adjustment 1s of advan-
tage as, for mstance, if the mner end of one of
the levers should be worn more than the
other by the governoxr collar 20, the other le-
ver would be &dJuSued to compensate for the
wear.

It 1s evident that as the plungers are actu-
ated alternately both the levers are not freed
at the same time. The yielding pmt?(m of
the levers, however, permits their | heing re-
leased suwesswclv Were it not for this
ylelding feature of the levers, both would be
torced out of engagenment with the valve-ac-
tuating plungers at the sane time, thereby
releasing one or the other of them prenia-
turely. A p;m of spring contact members 28

“are mounted on the end of the rods 24, which

are adjustably arranged m suitable ways on
the support 23. |

At the mner ends ol the rods 24 is a shide
V-—bhaped portion arranged he-
tween the E‘ﬂdS of the rods and ha,wnﬂ' COn-
verging ribs 30 arranged m suitabie grooves
pleded therefor in the ends of the rods.
By fuhusmw this slide the rods are drawn m
or pusned out, thereby changing the position
of the spring contact members 28, so that
they are engaged by the contact members 8
carried by the valve actus Ging plungers eal-
lier or later in the stroke of the plu NOAr, as
desired. Thisarrangement enables the exact
timing ot the spar] km , the sparking mechan-
181 belﬂﬂ of the ]ump spark (‘]JLS‘S which is
erstood and not here illustrated.

'T'he slide 27 is operated by the lever 26,
which is provided with a suitable seﬁment
25. When the lever is raised to its hlﬂLest

pomt so as to draw the contact rmmbels 28

inwardly, they are engaged by the contact |

-
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members on the valve- actuating plungelb-

very late in the stroke, thus causing a very
late sparking, so that there is practically no
chance for a “‘kick back.”” When the engine
is started, the lever is forced downwardly,
thereby movm ¢ out the contact members 28
to the desired pomt When the lever 26 1s
in its outer position, tne switch members car-
red thereby are thrown out of contact with
the s
tr 1011 connections and 28 consequence stop-
leU' the engine. The structure by which
this is bCOIhp]lbh{‘d 1S f‘leﬂ'hf illustrated in
Figs. 2, 7 and 8.

Tt will be appavent that, when the exhaust
' alves are locked or held open, the charging

egment 25 thereby breaking the elec-

8

I the engine 18 prevented, so that no charge

1S t%hen into the en oine when running a bove
) ;)wueteumwd rate. 'This, of cour se, pre-
vents waste of fuel. Another advantage is
that, as the engine runs when the valve is
held open, the cool air passing into and out
of the eylinders cools the g&me, and also ef-
foctmeiy coois the valve,
tension springs 31, in the governor, the speed
of the engine can be mwh regtils ted.

It is apparent that when the valve-actuat-
ing plangers are not operated the igniter
mecharism 1s not operated, so that the elec-
trical supply 1s not needlessly exhausted.

I have illustrated and described my im-

proved sparker mechanism for explosion

engines in detail in the form preferred by me
on account of structural simplicity and effect-
iveness in use. I am, however, aware that it

By adjusting the
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1S Galpable of considerable variation in struc- _

detail without departing from my in-
to be understood as
cally, as illustrated,

tura
vention, and I desire
Clalmmo the same speeific
as well as broadly.

Having thus d escubed'my immvention, what
I claim as new and desire to secure by Let-

ters Patent i1s:

1. The combination of a pair of e*gplobmn_

engines, of a governor; exhaust valves for
said engines ; exhaust valve-ac tuating plun-
oers; a pair of plunger-actuating cams, said
cams having drops or deplessmns therein ;

levers having vielding portions, the yielding

portions thereof bemg aquged to be acted
upon by said governor, said levers being
adapted to engage said plunoers to hold the
exhaust valves open when the speed of the
engine exceeds a predetermined rate; a pair
of 1elatwely fixed spring contact nembels
contact members on said valve-ac tuatmﬂ
plungers, adapted to engage said spring con-
tact members when said panﬂ’els pass into
said depressionsin said cams; and means for
uniformly shifting said lelatwely fixed mem-
bers, whereby they are engaged earlier or

later in the stroke of the said plungers, as

clesired.

2. The combination with a pair of explo-

sion engines, of a governor; ex:haust valves 130
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for said engines; exhaust valve-actuating !

plungers;-& pair of plunger-actuating cams,
said cams having drops or depressions there-
in; levers a: 'rﬂmed to be acted upon by said
wovernor said levers being adapted to en-
oage said pluno ers to hold the exhaust valves

open wien the speed of the engine exceeds a

predetermined rate; a pair of relatively fixed

spring contact members contact members
on said valve-actuating ph’*m ers, adapted to

engage said spring contact memmnbers when
said plungers pass into said depressions in
said cams; and means for uniformly shifting
said contact meinbers, whereby they are -
caged earlier or later in the stroke of said
pthO‘eI‘S as desired.

. The combination with a pair of explo-

sion engines, of a governor; exhaust valves |

for said engines; “exhaust valve-actuating
plungers; levers having yielding portions,
the yleiding portions thereof being arranged
to be acted upon by said governor, said le-

vers being adapted to engage said plungers

to hoid the exhaust valves open when the
speed of the engine exceeds & predetermm:ﬂd
rate; a pair of relatlvnly 1xed Spring contac
1110111]3@18; contact members on sald valve-
actuating plungers, adapted to engage said
s:,pT ing contact members as said phmcrers ATe
recipr Geated and means for uniformly snift-

ing said contact m iembers, whereby they are

engaged earlier or later in the stroke of said
plunﬂer as desired. _ -

4. The combination with a pair of explo-
sion engines, of a governor; exhaust valves
for said engines; exhaust valve-actuating

plungers; 1ever mmnw od to be acted upon
by said governor, said levers ] ceing

daptef1
to engage said phmgers to hold the eXnaust
V‘llVGS open when the speed of the engine
exceeds a predetermined rate; a pair of rela-

tively fixed spring contact members; con-

tact members on said Valve—actuatfw pmn

gers, adapted to engage said spring contact
members as said phmoels are reciprocated;

and means for uniformly shifting said contact
members, whereby they are engaged earher
In the stroke of said piungers, as desired.
The combinstion with a pair of explo-
smnengmes ot exhaust valvesforsaid engines;
exhaust valve-actuating plungers; GOIltELOt
members carried by said plungers; a pair of
retatively fixed contact members, adapted to
be engaged by said contact members on said
Va;lve—@ctt ating plungers as they are recipro-
cated; ways in which said relatively fixed
contmt members are adjustably supported;
a shde having converging ribs arranged in
sultable grooves proviaed therefor in said
relatively s xed conmut members; and means
for shifting said slide wherepy said contact
memnbers are shitted to cause them to be en-
gaged by the said contact members carried
by said plungers earlier or later in the stroke

thereof, as desired.

| palr of relatively

6. The combina,tion with a pair of explo-
sion engines, of exhaust valves for said en-
gines; exhaust valve-actuating plungers;
contact members carried by said pmnﬂ ers;
a palr of relatively fixed contact members
adapted to be engaged by said contact
members on said valve-actuating plungers as
__1ey are reciprocated; ways 1m which said
reiatlvely ixed contach members are .l ust-
ably sup p,01ted, and means for .._mlml miy
zmd simultaneousiy shifting said relatively

ixed contact members to cause them to be
engaﬂ*ed by the said contact members car-
ried by said plungers earlier or later in the
stroke tnereot, as desn*ed
" 7. The combination with a nair of explo-
sion engines, of exhaust valves for said en-
OINes; exhaust valve-actuating plungers;

contact 11'=embels carried by said plunﬂerb}
a pair ol relatively fixed contact members

adapted to be engaged by said contact
members on said valve- actuating plungers

as they are reciprocated; and means for uni-

formly and simultaneou isly adjusting said
rehtively fixed contact members to cause
them to be engaged by said contact members
carried by said plunﬁers earlier or later in
the stroke thereof, as desired.
3. The compin atlon with a pmr of explo-
sion engines, of a governor; exhaust valves for
sald engines; connections for said oOVernor
to said valves Wnereby said valves are held
open when the speed of the engine exceeds
predetermined pomt and adapbed to suc-
ces sively release the valves when the speed
or the engine falls below such rate; contact
members connected to said valves to be
operated when said valves are operated; a
fixed contact members
adapted to co-act Wlth sald contact members
connected to said valves; and means for
uniformly shifting said rel&tlxrely fixed con-
tact members Wﬂeleby tley are engaged
earlier ox later 1n the stroke of the plungm
as may pe desired, or whereby they may be
thrown out of their engaging “00811;1011
9. The combination With & pair of ex-
plosion engines, of a governor; exhaust
valves for said engines; means for alter-
nately actuating said valves; connections for
said governor to said valves whereby said
vaives are held open when the speed of the.
engine exceeds a predetermined point, said
connections being arranged to 511(3Lea<3ively
release the valves when the speed oi the en-
oine falls below such a rate; contact membenrs
connected to said valves to be oper ated 1n
proper sequence with said valves when said
valves are operated; and a pair of relatively
fixed contact members adapted to coact
with said contact members connected to
said valves.
10. In an explosion engine, the combina-
tion with a governor, of an exhaust valve; a
plunger adapted to actuate said exhaust
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valve; a cam arranged to actuate said
plunger, said cam having a drop or depres-
sion therein; means controlled by said gov-
ernor tor holding said plunger out of en-
cagement with sald cam when the speed of
the engine is above a predetermined rate;
a relatively fixed electrical contact member:
a contact member carried by said plunger
adapted to engage said fixed contact mem-
ber when the piunger passes into said drop or
depression in said cam; and means for adjust-

ing said fixed contact member whereby the

contact member is caused to engage the same
earlier or later in the stroke of the plunger,
as may be desired. .

In witness whereof, I have hereunto set
my hand and seal in the presence of two
wiltnesses. * | L
HARRY M. CRAMER. [r.s.]
Witnesses:

L. W. GooprNow,
S. B. SpALDING.
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