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936,795,

- specification.
10

UNITED STATES PATENT OFFICE.

" ALFRED J. MILLER AND JOHN T. METCALFE, OF QUINCY, PENNSYLVANIA.

' _SPEED-CONTROLLING_ MECHANISM FOR EXPLOSIVE-ENGINES.

Lo all whom it may concern:

~ DBe it known that we, Atrrep J. Mirier
and Joux T. Mercavre, citizens of the

United States, residing at Quincy, in the

county of Franklin and State of Pennsyl- |
~vania, have invented a new and useful
- Speed - Controlling Mechanism for Explo-

sive-lingines, of which the following is a

This 1nvention

- trolling the speed of explosive engines, and

more particularly that type of means in

~which the exhaust valve is locked in open
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the speed reaches a

Pposition, and the ingition mechanism is
stopped when the engine reaches a prede-

termined rate of speed. -~ . 7
One of the principal objects of the pres-

‘ent invention is to provide novel means of

a simple and effective nature for operating
the 1gnition mechanism and automatically
throwing the same out of operation : when

vide controlling means common to both the
valye and ignition operating mechanisms,
which will not interfere ‘with the adjust-
ment of the latter to vary the timing of the

vide controlling and operating means of the

above character, which may be readily and

accurately adjusted to properly perform the

various functions desired, said means being
so arranged that the parts are not subjected
to excessive friction and wear, and not liable

to accidental derangement or injury, yet so

located and associated that said parts are

entirely accessible should repairs or replace-

ments become necessary.

An embodiment of the invention that is

at present considered the preferable one, is |
ilustrated in the 'accomp_anymg*dmwmgsj-

and 1s described in the following specifica-

tion. An inspection of the claims will show,

however, that the invention is not limited
to the embodiment disclosed. =

~and ignition mechanism operating means in

elevation, and in operative condition. Fig.
4 15 a similar view, illustrating the rela- |

‘moved therefrom. TFig. 7 is

relates to means for con-

predetermined rate, to
provide automatically controlled valve op-
rating mechanism, and furthermore to pro-.

A further and impdrta_ﬁt'bbj_ect.is"t'o p'I.'O'-'-. ‘the casing,

In the drawings:—TFigure 1 is a slde ele-
‘vation of the engine. If1g. 2 1s a horizontal
sectional view therethrough. TFig. 3 is a
view partly in section, showing the valve

| tion of the parts when the speed of the en-
‘gine 1s excessive. Fig. 5 is a detail hori-
zontal sectional view on the line 5—35 of
Fig. 4. Fig. 6 is a detail elevation showing

the centrifugal governor and the cap re-
ved Ul _ an end eleva-
tion of the two-part controlling lever, the

supporting arm thereof being shown in sec-
| tion. Fig. 8 is a horizontal sectional view |
‘through the same. Fig. 9 is a detail cross

sectional view through a portion of the en-

gine cylinder showing the ignition mech-.
anism 1n elevation. Fig. 10 is a detail sec-
| tional view on the line 10—10 of Fig. 9.

Fig. 11 is a cross sectional view on the line

11—11 of Fig. 10. S |
ILake numerals of reference designate cor-

responding parts in all the figures of the

drawings.

{ . In the embodiment iilustrated, the ‘éngine B
75

1s of the four-cycle type, including a cylin-

‘der 12 with a closed crank casing 13 at one
end thereof, and a reciprocatory piston 14,
which operates in the cylinder 12. An en-

gine shaft 15, journaled in the sides of the
crank casing, has a crank 16, located within

the casing and connected to the piston by a

L

‘suitable pitman 17. Fly wheels 18 are

o > Patented Oct. 12, 1909.
- Application-filed January 30, 1906. Serial No. 298,644, - - -

55
60

65

70

80

mounted on the engine shaft exteriorly of

and a belt pulley 19, or other
suitable power-transmitting means may also
be carried by the shaft 15. A reservoir 20,

‘suitably supported over the cylinder, has a
‘pipe connection 21 with a carbureter 292,

sald carbureter communicating with the in-

terior of the cylinder 12, through an inlet

23. An 1mnwardly opening check valve 24

controls the inlet, and is normally held in
closed position by a spring 25. ‘An exhaust
“pipe 26 has communication with the inte-

rior of the cylinder through an outlet open-

Ing 27, controlled by an inwardly opening
-exhaust valve 28, normally held in closed
Pposition by a spring 29. So far as thus de-

scribed, the structure is well known to the

art, and no particular claims are made there-
Aor. o
- Connected to the crank casing and com-

municating with the interior thereof, out-

9.0
95
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side the cylinder and outside the piston, is

. a vent conduit 80, which conduit is for the
‘purpose of conducting off the odors and
burned gases that collect in the crank casing
due to leakage past the cylinder and the

105
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20

,-.36 to the crank ca,smtr
‘naled on the arm 35 in line with the rod 33,
.18 operated against by a cam 38, forming an
Antegral part. “of the hub.of a ﬂ‘ewr wheel 39
;tha,t 1s:1n, mesh with a pinion —CLO secured to
the engine shaft 15. The 1011@1* 37 1S nor-

mrrymo ‘action. of said cylinder. The em-
ployment of this vent is particularly ad-

vantageous in closed rooms, where heretofore

1t 11‘18 been practically 1mpossﬂz)le to prevent
5 the odors escaping from the crank casing or
plStOll

 The exhaust valve 28 is actuated through
~the .medium of a lever 81, fulcrumed be-
tween its ends on a bracket 32, carried by
the cylinder head. .One end of the lever
bears against the valve stem, the other end 1s
borne against by a reciprocatory driven ele-

!me__nt_ 11 . _the form of a rod 33, the rear end

of which slides in a bearing 34 carried by
the bracket 32, the front end. bemcr pwotqlly
supported on an upright swinging arm 35
having 1ts lower end pivoted, as shown at
A roller 37, Jour-

~mally Tield against the cam by the spring
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tsfront end 1n an 1nclined portlon 57
surface. 56 and inclined portion 57 0pemtm0"

29 that llol*mally maintains the valve 28
.in closed position, and thereby, through the

lever 31, urges the- rod toward qald can.

The oen,r Wheel 39 1s mounted. on a counter-
._-"Sh‘tft in the form of a.bushing 41, which, as

clearly shown in Fig. 5, is ]oumaled on A

stud or stem 42 fixed to.the casing 13. The
oear wheel 39 is rotatable upon the bush-
';-1110 41, but is normally clamped thereto by
‘a holt 43,
‘wheel, and through the cam 388, the inner
‘end .of said bolt having an 111turned head
44 ;that engages over an annular f
‘carried by the bushing, the outer end hzwmo*
‘a nut 46, threaded thereon. Forming an n-
tegial part of the bushing 41 1s an eccentric¢
47, the purpose of which 1s heremafter de-
';_SCI‘lbed The wheel
tachably held on the spindle by a cap dlsk
48 Secured to the end of the spindle by a

serew as 49, and eng aging over the outer end |
Lof the ;...bushmg | |

passing . through the hub of the

ange 45

and bushing are de

Jemnition mechanism of any desired char-
acter .1s employed In the embOdlment

Shown, :this 1gnition mechamsm 1s mounted
.on.a block: 50 seated in the rear portion of
the cylinder and having a head 51 arranged
~.exteriorly of the cylmder and.bolted thereto,
.as shown at 52. The mechanism includes
- an oscillatory hammer trip 53, that is period-
1cally actuated by a remprocatory driven
element in the form of a rod 54. The rear
“end of the rod 54 has a head 55, provided

with a flat bearing surface 56 termmatmﬂ* at
the

~upon. a ﬂanged roller 58, and the rear end of

65

gaid head engaging and tripping the ham-

smer 53 upon " the remprocatmn of the rod.
-T'he roller 58, as shown in Iigs. 10 and 11
15 moun’ted on a spindle 59, hmfmcr an ec- |

¥
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centric bearing 60 in the he ad 51. The reay
end of the %pmdk eccentrie 60 1s extended
inside the head, and has attached thereto a
handle crank ()1 W hlch as shown m Kig. 9
is located between the 11111@1‘ side of the hm l
and the cylinder. DBy turning this handle
crank 61 to different positions, the eccentric
bearing will be revolved, and consequently
the roller 58 will be raised or lowered, there-

by bringing the rear end of the head 55 into
- posﬂ:lon to engage different parts of the

trip hammer 53 to vary the time of 1gnition.
The front end of the reciprocatory clement
56 1s pivoted to the upper end of a swinging
arm, 62, the lower end of which 1s pwo{qlly

‘mounted upon the casing 13, as shown at 63.

The swinging movement of the arm n one
direction 1s Stopped by a lug 64, and the
movement of such arm and of tho rod H4
toward and against the stop 064 1s accom-
plished by means of a coiled spring 65, one

end of which 1s secured, as shown at 66 to

the lower portion of the swinging arm 062,
the other end being connected to a collar 67

that 1s slidable along the rod 54, and i1s held

at any desired position thereon by a set
screw 68. Another arm 69 1s pivoted at 1ts
lower end, as shown at 70 to the casing 13,
sald arm bemo provided with a yohe 71
that surrounds and is operated upon by the
eccentric 47. To the upper end of the arm
69 1s pivoted a driving element in the form
of a latch 71* that extends rearwardly m
substantial alinement with the rod 54 and
detachably engages a dog 72 pivoted to the
upper end ot the arm 62. This driving ele-
ment 71* 1s reciprocated by the arm 0 ).. ad

18 capable of swinging movenent Iaterally.

It 15 supported by a hw 73 that slides upon
a rearwardly extending arm 74, herematter
more Tully described. It will be noted, how-
ever, that when the eccentric 47 1s rmatintr

the arm 69 will be oscillated, and as long as

the latch or driving element 712 is moving
rearwardly and 1s Lnﬂdﬂed with the dog (9
it will move the rod 54 rearwardly, the
spring 65 returning said rod. Upon this
movement, the Liead 55 will engage the ham-
mer trip 58 and effect the o'=-(,11];111011 thereof.

Slidably mounted on the engine shaft 15
between the pinion 40 and the adjacent fly
wheel 18 15 a collar 75, said collar being ro-
tatable with the shaft. The collar has an

annular beveled portion 76, and an annulax
flange 77 located 1mside the beveled portion.

It 1s also provided with recessed seats 78

| that receive the mmwardly extending arms 79

of bell crank levers 80, said levers bemn piv-
oted on ears S1 carried by a. collar 82 that is
fastened on the inner side of the hub 83 of
the adjacent fly wheel 18. The other arms
84 of the levers extend between the spokes
ot the wheel, and have secured thereto cy-
lindrical, tmnsverqely disposed weights 85.
001111ect1n0 the corresponding ends of these
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. 936,795 3
“line and in engagement with the latch 9.
‘Consequently it will be apparent that if the
engine 1s in operation, the countershaft bush-

weights are helical;_:spriﬂgs--865 that extend
on opposite sides of the wheel hub 83. A
cap 87, detachably securéd to the end of the

shatt 15 by a set screw 88, covers the outer

ing will be rotated, so that the cam 38 will

ends of the levers, the weights and the | periodically effect the reciprocation of the -

~ springs and constitutes a guard that pre- ‘rod 33, and thereby open the exhaust valve

- vents clothing or the like being caught by | at proper intervals. In like manner, the
“these rapidly revolving projecting portions. | arm 69 will be swung by the eccentric 47
The arm 74 above deseribed constitutes in | and the driven element or rod 54 actuated
effect a section of a two-part lever, the other | by the driving element or latch 71* will be 75

arm 89 of which extends downwardly, and

has an inclined shoe 90 that bears Gpon the

- mclined or beveled portion 76 of the collar

15

75, The two arms 74 and 89 are carried by

‘reciprocated, so that the operative move-
‘ment of the hammer trip of the ignition
‘mechanism  will be ‘periodically effected.
“The timing of this movement, as already ex-

independent hub portions 91 and 92, mount- | plained can be readily altered by swinging 80
~ed on a spindle 93, fixed to the casing 13. | the handle crank 61 to thereby raise or lower
The hub portions 91 and 92 have ears 94 | the guide roller 58, and vary the points of
- disposed in opposing relation, and threaded ‘engagement between the head 55 and the
through one of these ears is a set screw 95 trip 53. The return movement of the rod
‘that bears against the other. The hub 92 | 54 is effected by the spring 65, which spring 85

20

- 2B

carrying the arm T4, is furthermore pro-

~ vided with a rearwardly extending ‘portion
96 agamst which bears a spring 97 inter-

posed between said portion 96 and a project-
ing part 98 of the casing. The arm 74 ter-

~ minates at its free end in a hard metal shoe

- 74* that is capable of swinging into and out
of the path of movement of the upper end

30

39

40

moved to its rearmost position by the eam | arm 74 under its own weight and under the 95
38.  Said upper end of the arm 35 is pref- | action of the spring 97 will swing down-
- erably provided with an abutment plate 75* | wardly. Therefore when the SWINgIng arm
~ that 1s notched to receive the shoe 742 . A | 85 of the exhaust valve operated mechanism
_ speeding device in the form of means for | is moved to its rearmost position by the cam -
opposing a variable resistance to the action | 38, the shoe 742 will drop behind the upper 100
of the centriiugal governor is also provided. | end of the arm 39, and prevent its return, |
In the embodiment shown, this means con- | when the cam leaves 1t. Moreover, as the
- sists of an angle lever 99, one arm 100 of | arm 74 constitutes a support for the driving
‘which terminates in a yoke 101, that bears | element or latch 712 when said arm 7 4
against the outer face of the annular flange | moves downwardly, the driving element or

of the arm 35, when said arm 35 has been

77 on the opposite side of the shaft 15. The
other arm 102 of said lever is operated

- -against by a spring 108 interposed between

45

said arm and the projecting portion 98 of

the casing. The spring bears against the in-

“ner end of an a'djuSt~ing'_'.stelﬁ' 104 that is

of)

95

67

adjusting stem against rotation. ~ | ferent and overlapping paths of movement, 119
- The operation of the apparatus may be | the latch or driving element 71* being still
- briefly outlined as follows: Under normal | operated by the eccentric 47, but being dis-
- conditions, the centrifugal speed governor | engaged from the dog 12, and operating be-
~ will have its outwardly extending weighted | neath the same, as shown in Fig. 4. The
' arms located 1n their inner positions. Con- | exhaust valve being now held open, there 120
~sequently the shoe 90 bearing against the | ‘will be no charges fed to the cylinder, and
melined portion 76 of the collar 75 will ‘the 1gnition mechanism will also be 1nopera-
maintain the two-part lever with the rear- | tive. Consequently the engine will merely
wardly extending arm portion 74 in sub- | be running under the momentum of the fly . _
stantlal horizontal position, or in the rela- | wheels, and there will be no waste of mo- 1%°
tion illustrated in Fig. 8. When so disposed, | tive fluid or ot electric current. As soon,
the shoe 74* will be above the upper end of | however, as the speed diminishes to its nor-
the swinging arm 385, and the reciprocating | mal or predetermined rate, the arms 84 will
driving element or latch 71* will be sup- | swing inwardly, thereby moving the collar

65

threaded through the arm 102, and has a re- |
duced portion 105 extending into the spring.

A jam nut 106 serves to normally hold the

ported by the arm 74 with its rear end in

also serves to hold the head 55 in the guide-
way of the roller formed by and between
the flanges thereof. If, however, the speed

~of the engine becomes excessive, the weighted
arms under centrifugal force will move out-
~wardly, thereby sliding the collar 75 out-
~wardly upon the shaft 15. As a result, the.
shoe 90 of the depending arm 89 will ride
mwardly on the beveled portion, and the

latch 71* will move into corresponding di-
‘rection, and disengage from the dog 72,

whereupon the spring 65 will return the arm

62 and driven element 64 of the ignition
~mechanism operated means to its foremost
position, as shown in Fig. 4. The driving
and driven elements therefore of the 10-
nition operated means, which before had a
~common path of movement, now have dif-

75 inwardly on the shaft 15, and causing the

105

110
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‘bushing

shoe 90 to ride outwardly on the beveled por- |
tion 76,

As a result, the arm 74 will be
moved above the swinging arm 35, and-the
driving element Or - latch rla will be agaln

.eno*_aoed with the dog 72, thereby threwmo.
the ehlmtlet valve and the ignition ‘mech:
‘anism again.into operation.

To vary the speed of the engine, 1t 1s only

necessary to oppose more or less resistance
to:the outward swinging movements of the:

weighted arms 84. This 1s accomplished by
the p‘uts 99—106. It will be apparent that.

when said arms 84 swing outwardly and

the collar 75 slides outw‘u'dhf on the shaft

15, the angle lever 99 is operated, and:the
SPring 103 compressed. DBy threading the

adjusting stem 104 .into.and out of the arm

102, the spring 103 will be more or less com-

pressed, thereby providing a variable re-

sistance. aﬂ*emst the. action of the eentl‘lfnml

governor.

There are several decided advavntmﬂfee for

_.'the structure disclosed. In -the ﬁrst ‘place,

the means for throwing the exhaust valve

and ignition mechanism into.and out of op-

eratwn 1s very -efiective, and -does not in-

.terfere with the adjustment or timing of
‘the spark.

The means employed for vary-
ing such timing is exceedingly simple, re-
quiring but the movement of a handle crank
The particular mounting of the cam and ec-
centric 1s an 1mportant Teature. As already
described the cam 38 being in effect a part
of the gear wheel 39, 1s rotatable on the
41 that carries the eccentric 47.
Consequently said eccentric and cam are
relatively rotatable but can be quickly and
effectively secured against relative rotation,

—and .1n different relations by the bolt 43.
Thus the operation of the ehhaust valve and

ignition mechanism can be properly and rela-

~ tively . adjusted.

45

The means for actuating -the controlling
device or arm 74 has features of edvantage
It will be observed that the two-part lever
comprising the arms 74 and 89 have com-
paratively little strain brought against them,
and.:therefore there is little wear between the

~ shoe 90 and the beveled portion 76 of the

50

1
]

collar.
arms is readily effected, however by means

The adjustment between :the two

of the set screw 95, 111terposed between them,
not only to take up all wear that may occur,
but also to secure .the proper operation of
the arm 74. The speeding device, being en-

tirely independent of this controlling means,

produces no additional strain thereon gald

- speeding device having 1its yoke 101 Opemt

60

65

ing on a portion of- the.collar 75 that is.en-

-t11‘e1y independent of the bearing between

the controlling device and sleeve and being
also mdependent of the. centrifugal govern-

mg mechanism.
Trom the foregoing, 1t 1s thought that the
construction, operation, and many advan-

‘the chara cter
with ignition . meeh'mlsm

reciprocatory

._(:ha.racter described,

936,795

tages of the herein. described invention will
be.- apparent: to those skilled 1in the art, with-
out-further description, and 1t will be under-
~stood.that various changes in the size, shape,

proportion, and minor “details of construc-

tion may be resorted to without departing
Trom the spirit or sacrificing

any of the ad-
vantages of the mvention.
Hamng thus: fully described our invention,

what we:claim as new, and desire to secure
by Letters Patent, 1s:—

mechanism of
“described, the combination
of a drwen ele-
ment for . moving the same, a driving ele-

1.:In speed controllmﬂ

.ment detachably engaging the driven element
to move the same, a support for the driving

element on which 1t moves, a centmfugal

governor, and .imeans opemted by the cen-
trifugal. governor for raising and lowering
the support to carry the driving element
1nto and out of coaction with the driven
element.

2. .In speed controlling mechanism of the

character described, the combination with
1gnition mechamem, of a driven element for

moving .the same, a reciprocatory driving

-_element for moving the driven element efud
driving element havmfr a SWINging move-
ment mto and out 0? coactmn w1th the
driven element, a swinging support for the

driving element on which said driving ele-
ment slides, a centrifugal governor, and

.means eperated by the eentuﬁlgal oCoVernor

for swinging the support to move the driv-

mg elemmt into and out of coaction with
: the driven element.

3. In speed controlling mechanism of the

character described, the COIl’lbill‘lti()ll with

1gnition mechamem of a swinging support,

a driven element for the wmtlon mechamsm

and .a dog, both plvotallv mounted on and
supported by the swinging support, and a
driving ~element having a
SWINEIng movement into and out of en aqoe-

~ment Wlth the dog.

4. In speed eontrolling mechanism of the

character described, the combination with
1gnition 111ech‘11115m of two swinging sup-

porte having . qngu]‘u"lv disposed pfxths of

movement, a “driven element mounted on one

support, a driving element mounted on the

other support, and a centrifugal governor

having connections with one of the csuppor{a

i'or effectmﬂ' 1ts swinging movement.

In speed controlhnrr mechanism of the

the combination with
1gnition mechanism, of a drwen element for

moving the same, a swinging support for

the element a re mprocatory driving element
coacting with the swinging support “for mov-

ing the same and having a swinging move-

ment to carry 1t into and out of coaction
with said support, a centrifugal speed gov-

ernor, and means operated by the centrif llﬂ“ll
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'eprmg | |
. In speed oontlollmo mechemsm ol the
the combination with |

' .-_--93'6,_.795

Spee(l governor for effectmﬂ the Swmgmg

movement of the driving element to stop the
movement of the Support eucl of the drwen
element. L

6. In sp eecl LOIltl‘OlllIlg meehamem ot the
oharaeter described, the combination with
1gnition meelmmsm, of a pivotal support

driv en element  for the 1gnition meeha,msm

assoclated with the pwotel support, a sprifig
connecting the support and drweu element,
and means for moving the support and
driven element ag a,met tlle aetlo:u of the

eharecter described,

- 1gnition meehamsm, of a reciprocatory

having a detachable engaoement with the
dog, eud means for effeetmcr a relative lat-

driven element coacting therewith, a swing-
ing supporting arm eolmeetecl to the rear
end of the driven element, a dog pivoted on
the arm, another swinging arm, a driving

element pwotecl on tlle swinging arm and

~eral swinging movement between the dog

and drlvmcf_ elemeut to eﬁeot thelr d1sen—

” Oegement

3. In Speecl eontl ollmg mechemsm of the

 character described, the combination with i 10-

support for the element
ing the element and Support for moving the

nition mechanism, of ) reelproeetory drwen
element for mowno the e‘une, a Swinging

salne 111 one d1rect1011 aud meeus ItOI' IIIOVHIO

said element and support in the oppos1te d1-— ':

rection.

9. In speecl controllmo mechanisi’ of the

' eharaeter described, the- eombmatlon with ig-

40

nition mechanism, of a reciprocatory drwen I

element for moving the same, a swinging

support for the element a spring connecting

the element and support for moving the

same 1n one direction, means deta,ohably en-

eaging the support: for moving said element

and support 1n an. -opposite. cl1reot1ou and
mechanism for automatically effeetmo the

| -enn agement and d1seno eo ement of selcl mov-
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1Ing means.

10. In speed toutl ollmo 111eehemsm, the
combination with an exploswe engine 1n-

cluding a shaft, of ignition mechemsm, a

reciprocatory driveri element coacting with

the 1gnition mechanism, a swinging arm con-

nected to one end of. tl1e drweu element a

spring connecting the arm and element a
dog pivoted on the arm, a eountershaft hav-'

Ing a cam and a_gear conneetmn with the

the cam, a drwmo element pivoted on the

arm and having a detachable engagement
with the dog, and a. 20Vernor opera,ted by

the engine and having connections with the

~driving element for eﬁectmcr the swinging
movement of the same into a,nd out of coac-

tion with the dog. -

a spring connect-

character described, the combination with ig-
nition mechanism melucluw a trip, of a

re-
ciprocatory driven element coacti mg with the

trip, means for reciprocating the element a

support a guide for the drwen element
comprising an eccentric lnvmg a rotatable

~bearing on the support, and a roller jour-
naled on the eccentric said element recipro-

cating upon the upper side of the roller.
12. In speed controlling mechanism of the

: chara,cter described, the: eombmatlou with 1o-

nition mechanism meludmg a support, and

an ose1lletory trip mounted thereon, of an

eccentric journaled on the support, a roller
journaled on the eccentric, a reciprocatory

driven element coacting with the oscillatory
trip and operating on the roller, and means

for reciprocating said element.
13. In speed controlling mechanism of the

character described, the combination with an
“explosive engine ha,vuw an exhaust, of a
valve oontrollmg the same, a driven element

for moving the valve, 1gnition mechanism,

‘a driven element for moving the 10n1t1011
‘mechanism, actuating means moludmg a

driving elemeut moveble mto and out of en-

-O‘eﬁ'ement with one of the driven elements,

the other driven element being movable into

and cut of engagement with the actuating
means, a speecl governor, and a ooutrollmo
device operated by the speed governor and
‘movable into and out of eng eﬂement with

the first-mentioned driven element sald de-

‘vice constituting a support for the driving
| element and effecting the movement thereof
-into and out of engegement with 1ts coacting
driven element. -

14. In speed controllmg mechanism of the
character described, the combination with an
explosive engine. ha,vmﬂ an exhaust, of a

valve controllmg the exheust 1gnition ‘mech-

anism, separate sets of coeetmg and. detach-

ably associated driving and driven elements

for the valve and 10n1t1on mechanism. re-
spectively, a
[ actuated by the speed governor, said device
| beiug movable into and out of engagement
with the driven element of one set to hold
the same out of coaction with the dri 1ving
element of said set and effecting the move-'
ment of the driving element of the other set

speed governor, and -a device

into and out of coaetlon Wlth the othe1 ele-

.meut of said driven set.

15. In speed controlling mechanism of

-'the character deeombecl the combination

of a valve
-element for moving the valve, 10111t1011 mech- -
:'amsm a driven element for moving the
1gnition meehemsm, actuating means includ-
mmg a driving element movable into and

with an explosive engine havmﬂ an exhaust,
eontrollmo the same, a driven

out of engenemeut with the driven element
of the 1gnition mechanism, the driven ele-
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11. In speed eontrollmﬂ' meehamsm of the | out of enﬂ*acrement w1th the actuating
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‘an explosive en
~a valve controlling the same, a driven ele-
~ment for moving the valve, ftctufltmg mech-
‘anlsm engaging the driven element for mov-
15
~actuated by the speed governor for holding
-the driven element out “of engagement with
‘the actuating mechanism, ignition mechan-
i1sm, a. driven element therefor, and a nov-
20
‘the latter driven element, said holdmcr de-
vice constituting means for effecting the
movement of the igniter driving element
‘into and out of engagement with said

_means, a speed governor, and a controlling
device operated by the speed. governor and

movable into and out of engagement with

-the driven element of the valve, said device
~constituting a support for the dllVlIlg ele-
ment and effecting the movement thereof
into and out of eno'agement with the driven
element of the 1gnition mechanism.

16. In speed controlling mechanism of the
character described, the combination with

gine having an exhaust, of

ing the same, a speed governor, a device

able driving element detachably engaging

1gniter driven element.
17. In speed controllmg mechamsm of the
character described, the combination with an

explosive engine having an exhaust, of a
valve controlling the exhaust, 1gnition mech-
anism, separate sets of coacting and detach-

ably. associated driving and driven elements
for the valve and 101111;1011 mechanism, a

speed governor, and a movable arm actuated

by the speed governor, said arm in one posi-
a5

.the .igniter drwmg “element in alinement

tion directly engaging with fmd supporting

with 1ts driven element and in 1ts movement

to its other position permitting the move-

ment of the said ignition driving element
out of engagement with its driven element,
sald arm 1n this last position directly en-

‘gaging with the exhaust-driven element to
‘hold  the same out of enﬂaﬂ*ement with 1its
driving element.

18. In speed controlhng mechanism of the

character described, the combination with
‘an explosive engme.hfwmg an exhaust, of a
~valve controlling
‘mechanism, coacting and detachably asso-
ciated driving and driven elements for the |
valve, cmctmt} and detachably associated
.-'dI‘IVBIl and drwmo elements for the 1gnition

the exhaust, ignition

mechanism, a Speed ~governor, and an. arm

actuated 'by the governor, sald arm in one

position directly engaging the driving ele-

-ment of the ignition mechanism to support
it in alinement with its driven element but
‘movable by said governor to permit the said
~driving element to drop out of alinement
‘with' the driven element, said arm in this

position directly engaging with the driven

.element of the ethaust mecham:m to hold
‘the same out of engagement with its driv-
-1110 element.

of the exhaust to hold the

936,795

character described, the combination with an
explosive engine havmﬂ an exhaust, of

.valve contr 0]11110 the e\hfmcst. a driven elc—

ment for ftctuatmn the valve, a driving ele-
ment fTor eﬁectu’lo the movement of the
driven element a speed governor, a bell

crank lever h‘WmO* one arm thel cof J(,ilmi(.,d

by the speed governor and movable thereby
into position “to bring its other arm into
direct supporting enganement with the driv-
ing element of the ignition mechanism to

.hold it 1n e_ng"lgement with the driven ele-

ment, but when moved to the other position
by said governor allowing the 1n'mt10n driv-
Ing element to dec_sc:end sald arm 1in this
position engaging with the driven element
sume out of en-
oaoement with its driving element.

50. In speed (301’1‘(1*01]1110 mechanism of the
character described, the combination with an
explosive engine having an exhaust, of a
valve contro]lmo the exhauet | dlwen ele-

nient associated Wlth the v 111*@, 2 SWINgINe

arm connected with the driven element, 12n1-
tion mechanism, a driven element coacting
with the 1gnition mechanism, a swinging
arm connected to said driven element, a
swinging driving element movable into and
outt of enoaoement with one of the arms, o
SWIinging holdmo device movable into and
out of engaoement with the other arm, and
means for effecting the movement of one out
of engagement with its arm when the other

MOVes 111t0 engagement with its arm and vice

versa.

21. In speed conh olling mechanism of the
character deseribed, the gmubumtmu with an
explosive engine hfwino an exhaust, of a
valve contmlhno the e\hﬂust. a 1ec1pmmi
g rod coopelatmﬂ with the valve, a swing-
ing arm connected to the rod, a conntershatl
haﬂnﬂ a cam for swinging the arm, ignition
Illechqmsm, a driven rod coactmn ther ewith,

a swinging arm connected to said rod, an ec-

centric mounted on the countershaft, an arm
operated by the eccentric, a swinging driv-

1ng element movable mto ‘111c1 out of engage-

ment with the arm of the 1onition 111(3(311[1111‘%11]
rod, a speed governor, and a SWINgINE arm
operated by the speed governor, said arm
effecting the swinging movement of the
driving “element and bung movable mto and

out of engagement with the swinging arm

of the valve rod.

- 22, .In speed controlling mechanism of the
character described, the combination with an
explosive engine, of movable speed varying
means therefor, mechanism for controlling
the movement of said means ncluding a
speed governor operated by the engine, a le-
ver comprising relatively adjustable arms
separately journaled on the fulerum for said
lever, one of the arms coacting with the gov-
ernor, the other coacting with the speed
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9. In speed controlling mechanism of the | varying means, an adjusting screw threaded 133



- Ing arm 1n engagement.
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on one arm and having a bearing against the |

other to relatively move the arms, and a
spring for maintaining the screw and coact-

23. In speed controlling mechanism of the

character described, the combination with an
explosive engine, of movable speed varying
means therefor, mechanism for controlling
the movement of said means 1ncluding a

speed governor operated by the engine, a

~spindle, a lever comprising relatively ad-

Justable arms journaled on the spindle, one
of the arms coacting with the governor, the

‘other coacting with the speed varying means,
15 ' K

sald arms having ears, an adjusting serew
threaded through one ecar :
against the other, and a spring bearing

against one of the ears to maintain the screw |

and ear in engagement.

_24. In speed controlling mechanism of the
character described, the combination with an-

engine, of movable speed controlling means
therefor including detachably engaged driv-

ing and driven elements, a lever movable |
into engagement with the driven element to
maintain the same in' inoperative position
with respect to the driving element, a spring

- bearing against the lever to urge it ints such
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- engagement, acentrifugal speed governor,and

a shiftable collar shifted by the speed gov-

ernor longitudinally of the axis of rotation

of the speed governor, said collar having a

continuous bearing against the lever moving
the latter against the action of the spring to
carry 1t to a position to permit the operation

of the driven element by the driving element.

25, In speed controlling mechanism of the
~character described, the combination with
an explosive engine having a shaft, of a

collar rotatable with the shaft and slidable

thereupon, said collar having a beveled por-

tion and an annular flange, the inner face of

which is opposed to the beveled portion,

centrifugal operating means connected to the
collar and sliding the same, speed varyng

- mechanism for the engine, a controlling de-
~vice coacting with the speed varying mech- |
anism and having an inclined shoe. that op--
erates on the beveled portion of the collar,

an angle lever having an arm bearing against

the inner face of the flange, a spring op-

erating against the other arm of the angle
lever to move the collar in opposing relation
to the centrifugal operating means, and |
means mounted on the latter arm of the lever

and engaging the spring for varying the

‘tension of the spring upon the angle lever.

26. In speed controlling mechanism: of the

- character described, the combination with an

60
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explosive engine, of an engine shaft, a

countershaft geared to the engine shaft, an
exhaust valve, operating means for the ex-

haust valve including a swinging arm, 1 cam

‘carried by the countershaft and operating
on the arm, ignition mechanism, operating

and bearing

means therefor including a swinging arm,
another swinging arm, an eccentric carried
by the countershaft and operating the latter

swinging arm, a driving element pivoted to
sald arm and detachably engaging the swing-

ing arm of the 1gnition mechanism operat-

L

Ing means, a collar slidably mounted on the

engine shaft and having a beveled portion

and an annular flange, a pivoted controlling

lever having a shoe bearing on the beveled
-portion of the collar, said lever having an
~arm movable Into and out of the path of

movement of the swinging arm of the valve
actuating mechanism, said lever arm also

-constituting a swinging support for the said
driving  element, centrifugal

operating
means rotatable with the engine shaft and
connected to the collar for sliding the same,

‘an angle lever having a yoke bearing against
the annular flange of the collar on opposite

sides of the engine shaft, a spring operating

‘against the angle lever, and means for vary-

ing the tension of the spring.
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27. In speed controlling mechanism of the

character described, the combination with
an engine having an exhaust, of an engine

shaft, a valve controlling the exhaust, 1gmi-
tion mechanism, and means for operating

the exhaust valve and ignition mechanism,

sald means including a countershaft geared
‘to the engine shaft, relatively adjustable

cam and eccentric devices mounted on the

countershaft, and means for securing the de-

vices together against relative movement
and 1n different positions. -

shatft operated by the engine, ignition mech-
anism, and means for operating the exhaust

valve and ignition mechanism, said means

including a spindle, a countershaft bushing

Journaled on the spindle and geared to the
engine shaft, and relatively adjustable cam _
and eccentric devices mounted on the counter-

shaft bushing. -
29. In speed controlling mechanism of the

character described, the combination with
“an _explosive engine having an exhaust, of a
‘valve controlling the exhaust, a shaft driven
by the engine, ignition mechanism, and
‘means for operating the exhaust valve and.

1gnition mechanism, said means including

‘a rotatable bushing geared to the shaft, an-
| eccentric carried by the bushing, a cam ro--

tatable on the bushing, and means for clamp-

ng the eccentric to the bushing in different

relations to the cam.

- 380. In’Speed-Controlling mecha,nismfof the
character described, the combination with an

~engine having an exhaust, of an engine
~shaft, a valve controlling the exhaust, igni-
“tion mechanism, and means for operating
‘the exhaust valve and ighition mechanism,
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'28. In speed controlling mechanism of the
character described, the combination with
an explosive engine, having an exhaust, of
a valve controlling the exhaust, an engine -
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said. means including 4 countershaft having | as our own, we have hereto afixed our sig-

a-cam, -a. gear wheel rotatably. mounted on | natures in the presence of two witnesses.
‘the coullterslnirt and geared to the engine

shaft, a flange carried by the countershaff _ ‘}(I)JIEI‘%EVIP 'l\Ifﬂ%\r%%{iIEé{E
- clampmn bolt mounted: on the gear wheel _ ' P
'and engaging- the flange; and a cam carried Witnesses:

by the gear Wheel. Arr. N. RusseLr,

In testm’mny, that we claim the foregoing ‘Gro. H. Russnrr.
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