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| tlon such as will enable others skilled in the

10 art 130 which it appertains to make :zmd use the |
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| SPECIFICATiON forming part of Letters Patent No. 625,887, dated May 30, 1899.

Applicz_;tion filed 'Dénembjer 30, 1897. ~ Serlal No, 664,793.

(No quél.) -

To all w?wm it may conéeri: o
Be it known that I, PAUL LAIR, a ('ltlzen

'of the Dominion of Oanada, 1eb1dm0' at Lot-

biniere, in the countyof Lotblmere Provmce
of Quebee Canada, have mvented certain
new and useful Impwvements in Engines;

-and I do hereby declare the following: to be EL

tull, clear, and exact-description of the i inven-

same.

My invention relates to 1mpmvements in
engines, and has particular relation to the

| class known as ‘‘explosive-engines.” |
The object of my invention is to plowde &

device of this character in which the motive
power 1s furnished by the explosion of rras
generated from low- ﬂ'mde oils.

A further object is to provide. such de-
vice with mechanism for accurately mixing
and feeding low-ﬂ*mde otls to the e*&:plosmn—
chamber.

A further object is to provide such devme .

with mechanism for automatically regulating
the amount of oil for generating purposes,

thus controlling the speed of the engine,

- A further ob;]eet is to provide a governor
which is accurate in its opelatlon and by
means of which the supply of oil to the mix-
ing-chamber and the passage of vapor to the
explosmn-ch&mber may be regulated.
- A further object is to provide such device
‘with aceurately-operating valves for feeding
the gas to the explosion-chamber and for pass- |

ing the exploded gas from said chamber..

A further object isto provide a device which

i1s durable in construction and which can be

‘operated In simple manner and Wlthout dan-
ger to the operator. | -

. __-401

1'o these and other ends my mventmn eon-
sists in the improved construction and com-
bination of parts hereinafter fully described,

~ and particularly pointed out in the claims.

45

~elevation of my 1mproved engine.
-a rear view of the same.
 tive view of the upper por tlon of my device.

Flﬂ' 9

Ifi ig. 4 1is :—1, lemal er oss seemona,l v1ew of the
same.

| of the base.

Fig. 3is a pelspee '

mechamqm fOI C&llSlDﬂ' the BYDlOSlOH Of th@- .

gas.  Fig.6isa view, pa,rtly In section, show-

'1110' the 011 feeding and mixing meehamqm
Flﬂ‘ 718 a %ectloncﬂ view taken on line 7 7 of
Fig. 8 is an elevation showmw the |

Fltr 6.
means for ren‘nlaLmtr the oil-supply. Flg 9
is a pelspectwe view of the governor, show-
ing it in its closed position. Flﬂ' 101 isa plan

view showing the governor in 1ts open posi-

tion OIJGF&MI‘I“‘ to stop the supply of oil.  Fig.

11 is a view showing the cam for opelatlnm
‘the oil-controlling valve and plunger.

A designates an engine suitably mounted
01:1 the basp . Mounted in bearings ¢?, Se-
cured fo the top of the base a, is the shaft a,
having the balance-wheels ¢? secured ther eto
outs1de of the base ¢.

a* designates the pibton rod, the lowel end'

of whichismountedon the shaft q’ and having
at its upper end the piston-head a5, which is

j mounted as shown in the dmwmws

- As shown in I‘w*s 4 and 5, the extehor of
the eﬁcplosmn ehamber 1S pr ovided with hori-

zontal flanges or ribs a7, extending entirely
| around the chamber, each rib bemg provided
‘with openings a®.

These ribs are inclosed by
a casing a’, said casing having the opening
a'f. To one side of the casing Ca? and within
an encireling band ¢ I mount a rotar y fan B,
the bearing b of which is secured to the side

wheel o’

The fan is rotated by means of a

small roller ', mounted on the fan-shaft, the
position of the roller being such that a twht'
frictional contact will be had between the
| peripheries of the roller ' and the balance-
The fan B being mounted in the
| opening a'?, formed in the casm:tﬁf‘af,9 of the same -
size as the inner uroumference of encireling
| band a!, any rotation of the balance- wheel a® *

55
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3¢

go

will cause the fan to berapidly rotated, draw-

ing the outer cold air into the opening aand

| forcmn‘ the air inward and npward through

| the openings aaround the exterior of the ex-
In the accompanying drawings, in which

similar letters of refelence mdleate similar
- parts in all of the views, Figure lis a mde

plosion-chamber,and out through opening a,

05

thus serving to prevent. heatmw of the com-

bustion- chamber and the dann-er of theexplo-" . ;

sion of the gas in the e*tplosmn chamber.

‘T'he upper end of the ex plosmn-—ehamber a®
1is closed by means of the top C, which is se-
‘cured in position by means of belts extending
1 into the ribs.

- The top C is provided with an

tthHﬂ“h the e*{plomon chfunbel showmﬂ* the ! 0pemnn' C, formed at one side of 1ts ‘center,

100
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which opening leads into a lateral channel ¢/,
to the outlet end of which is secured pipe c-.
A spring-actuated valve ¢’ serves to close the
opening ¢, the valve being adapted to be oper-
ated at certain periods, as hereinafter set
forth. At the opposite side of the center of
the top C a second opening ¢* is formed, said
opening having connection with a channel ¢,
leading through the top in a direction oppo-
site to that of the channel ¢/, the openings
and channels being so arranged that com-

munication between them can only be had

through the explosion-chamber ¢’. A spring-
actuated valve ¢ is provided for closing the
opening ¢t. The opening c* forms the inlet
for the gas,while the opening ¢ forms the out-
let for the exploded oas.

To one side of the Lop ¢, T secure by suit-

" able bolts an extension D, provided with the

20
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ers d'.

ing into the opening in the extension,

channel d,extending therethrough, said chan-
nel fOI"IIlIl]E‘ a wntmu&tlon of the ehannel c’.
At suitable distances in the vertical portion
of the channel d I place suitable perforated
cone-shaped air and oil mixers d’ d’, said mix-
ers being held in position by means of collar
cl?, placed in said channel d between the mix-
A plunger d? is mounted centrally in
said channel d, passing through said mixers,
sald plunger being provided at a suitable dis-
tance from its top with a valve d*, the valve
and plunger being held in their upper posi-
tion by means of spring °, located between
the lower face of the valve and the upper
mixer . Projections ' d* extend laterally
from the extension D at points near its top

and bottom, said projections being provided
with opemnws d® d* for a purpose t0 be here-

inafter described.
A top Eisremovably secured to the exten-
sion D at its top and 1s provided with a cen-

tral opening e, the lower end of which 1s con-

tracted, as shown at &', for the purpose of
forming a valve-seat. A tubular extension
e* is secured to the top K at its lowerend, the
extension e® extending downward into the

upper end of the channel d, the lower end of |

the channel forming a valve-seat &3, against
which the valve d!is adapted to normally
rest, the upper end of the plunger d? extend-
this
construction preventing the plunger and its

valve from passing out of its central position.

- A plunger ¢* is mounted in the opening e,
a stuffing-box ¢, located at the upper end of
the top, serving to close the opening e, yeét
allowing of the vertical movement of the plun-
ger, The plunger has its upper end screw-

lhreaded for the reception of an adjusting-
nut ¢, the purpose of which will be helemaf—
ter described. |

The plunger ¢! hasits diameter l*edueed for
a portionof its length, as shown at €7, and has .
its lower end cone-shaped to form the valve

e, dd&pted to norm ally rest on the valve-
seat e. -
Mounted within the openings s d8 and hav-

ing a vertical movement therein is a rod €
the upper end of which 1s bent at an ano'le
as shown in Fig. 4, the end of the rod bemﬂ'
provided with a kerf el’. which is adapted to
normally rest on the top 'of the plunger ¢, the

70

rod being held in this position by means of |

the spring e'l

The rod-e?, below the lower projection d', is
provided with a fixed collar e!”, having its
front face provided with an inclined way e
Mounted on the rod ¢?, below the collar e', is

a sliding collar e, the front face of Whlch 15

pmvlded with the inelined way e, the two
inclined ways e'® e being m'mnﬂ'ed at oppo-
site angles, as best shown in I I‘m S. Located
at the front of the collars ¢’ ¢4 and between
the inclined ways e®e¥is aroller ¢, mounted
on a pivot e, secured to one end of a link
els) the opposn:e end of said link being pivot-
ally connected to one end of a bell-crank
lever e'% pivotally connected to the extension
D, said Tever et having its oppo.slte end bi-
fu1cated to engage Wlth the valve ¢ below

spring ¢, located thereon, to normally hold

the valve., closed. 1t will be apparent from
this construction that if any upward pressure
is applied to the sliding collar e the rod ¢’
will be moved upward by reason of the roller
el engaging with the fixed collar ¢, and this

upward movement of the rod ¢’ will cause the

kerfed end of the rod to engage with the ad-
justable nut ¢® on the plunger ¢, raising the
plunger ¢ and lifting the valve ¢° off its seat
e, allowing the liquid that may be in the
opening ¢ to pass downward into the exten-
sion €, where it is heid by the valve d*. Upon
releasing the pressure on the sliding collar
e the spring e'! will eause the rod ¢’ to move
downward, thus engaging with the top of the
plunger et and forcmn' it downward. This
downward movement of the plunger e* and
the valve ¢® at its lower end causes a pres-
sure to be applied on the liquid in the ex-
tension ¢°, which is forced downward, open-
ing the valve d* and allowing the liquid in
the extension to pass downward into the mix-
ing-chamber €*, where it is associated with
air which enters through openings ¢*', formed
in the walls of the mixing- chamber e 0 the
valve e® having in the meantlme been forced
downward on its seat, preventing the further
passage of the liquid t0 the extension ¢* until
the valve is again lifted from its seat and the
operation repeated When the liquid has
passed into the mixing-chamber ¢® and be-
comes associated with Lhe air, 1t passes down-
ward through the mixers d’ d' where the thor-
ough mixing caunses the llqmd to be formed
into a vapor, which pmsses downward and
into the explosion-chamber ¢’ when the valve
¢’ has been opened, as hereinafter described.
I’ designates an oil-receptacle within which

75
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the oil is retained and from which 1t passes .

into the opening e throughtube f, connected

to the top E at oneside. A valve f'is placed

at the inner end of the tube to-prevent the re-

130
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 turn of the oil to the tube-_‘f. A stdp;ef_jek 12

1s Inserted in.the tube to cut off the supply
of oil when the engine is not running. -

- While I have described the:_oil-receptaelé
‘shown in Fig. 3 of the drawings, yet in view
of the fact that to obtain the best results I

startthe engine with a light volatile oil, such

as gasolene, and after the engine has been

~completely started change to a denser oil,

o

such as refined petroleum or coal oil, I prefer
‘to make the receptacle as shown in Tig. 6,

where the receptacle is divided into two parts

by means of the partition f?, each part being

20

25

30

35

40 , .
- which is adapted to ride the rear end of lever
g°, pivotally mounted in bearing ¢¢, secured to
‘the top C.. The front end of the lever ¢° is

45
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provided with an opening leading into the

tube f, each opening being provided with a

stop-cock /% It will be apparent that when
the valve ¢® of the plunger et is raised the

back pressure against the oil in the opening
e will exert itself against the valve 7 and
close it against its seat f*, preventing the flow
of oil into the opening e, the compressed oil

serving tohold it in place until the downward

movement of the plunger ¢! will serve to re-

lease this pressure and allow the valve to
leave its seat, the oil resuming its flow into
‘the opening e. | . | |

In the rear of the top C and in suitable
bearings g I mount a longitudinal shaft G,
to one end of which I attach the sprocket-
wheel ¢’, adapted to be driven by the sprocket
a'¥, mounted on the shaft. @', through the
medium of sprocket-chain ¢?, adapted to be
kept taut by means of the adjustable roller
g%, secured to the side of the casing a’. The
sprocket-wheelsg'and a'® areso arranged that

two revolutions of the sprocket-wheel a'*
cause one revolution of the sprocket-wheel

g', for a purpose hereinafter described.

An eccentrically-mounted cam ¢*is mount- -

ed on the shaft Gin rear of the valve ¢%, upon

brfurcated, as at ¢7, the ends being adapted

to engage with a suitable stop ¢%, secured on
~ the valve ¢ . T

-1t will be apparent that when the cam ¢* re- .
- volves the rear end of the lever ¢ will be
- raised, thus forcing downward the valve ¢
against the action of the spring ¢8, mounted |

on the valve ¢% thus opening the valve while

-the rear end of the lever is in its raised posi--
~tion. As the-cam g* turns the lever ¢° will
~ be released from the raising action of the

cam and the spring ¢® will close the valve and

~keep the rear-end of the lever ¢° in engage-
ment: with the upper face of the cam g% =

~ Near the front end of the shaft Gissecured |

- acam ¢’ its face having the form shown in
- 6o FKig. 11.. Anarm ¢ having its rear end bent
- upwardly,asat g', is pivotally mounted in a

. bearing g%, secured to the rear of -the exten-

- sion D, thesaid upwardly-bent portion ¢! be-
ing adapted to rest against the face. of the
5 cam g°.. The free end of the arm ¢g'° is mount-
- ed in an opening ¢%, formed in the rear face

~ of the sliding collar e,

‘seaft.

tioﬁ'-ift Wil'l- .be'-a;ppa;reint?thatﬂs the,shaft G

revolves, carrying with it the cam ¢ the arm
g will be rocked on its pivot and cause a cor-

responding movement of the sliding collar e,

70

which in turn operates the plunger €%, as here-

‘inafter set forth. It will be seen that the
arm g"is moving practically all the time; but
such movement has no effect on the plunger

e*, except when the rod ¢° reaches a point

75

near its top or bottom limit of movement. -

This allows of a steady movement of the op-

erating parts and prevents any danger of ac-
{ cidents caused by the sudden movement of

any of the parts.

The operation

80_;'

of the construction as above

set forth would be as follows:. The oil-recep-

tacle I, (shown in Fig. 6,) having been filled
with the gasolene and the less volatile oil, the

stop-cock f* to the gasolene portion of the re-
ceptacleis opened, the gasolene lowing down-

ward into the opening e.  The balance-wheels

a® are then rotated by any suitable means,
causing the piston a® to be operated and also

causing the shaft G to be rotated, which in

turn operates the plunger, as hereinbefore set =

forth. Thepiston-head ¢, fitting the cylinder

or explosion-chamber. af closely, when mov-

ing downward forms a vacuum in the cham-

ber a, which serves to draw the valve ¢® off

of its seat against the action of the spring ¢7,
‘which is formed of sufficient power to keep
the valve ¢’ on its seat when no heavy pres-

sure is exerted to draw the valve off of its
"The opening of the valve ¢ allows of

95

100

the entrance of the vapor (formed by the
mixing of the air and gasolene, as hereinbe-

fore described) into the explosion-chamber. -

Thisvaporisintroduced while the piston-head

mg

is being moved downward, the valve ¢f im-

mediately closing upon the return movement

of the piston. As the piston moves upward

‘the vapor is compressed,and when the piston
~has reached its upward limit of movement.

the vapor is exploded by means hereinafter
described, the expanding vapor forecing the

movement of the piston, the spring ¢ return-

IIO

‘piston downward, but without opening the
valve ¢® by reason of the fact that novacuum
1s formed at this period of the operations. 115
When the piston has reached its lower end,
the lever ¢° is operated upon by the cam ¢*

| and opens: the valve ¢?, through which the
exploded vapor passes during the upward =
120 B
1ing the valve ¢® to its seat as the cam g*re- =~
volves, the valve being closed when the pis-
ton reaches its upward limit of movement. o
{ As the shaft G makes but one revolution -
‘while the shaft a’ revolves twiee, it will be:
| seen that the valves ¢® ¢® will be operated but .
once during two complete movements of the R
‘piston, the operation of the valves beingat .
the time the piston is in the following posi- "
tions: The first downward movement of the
piston serves to open the valve ¢S for thein- -~ =
‘let of the vapor. The upward movement .

_ ‘whichfollows compresses the vapor. Thesee- = -
From this construe- | ond downward movement is caused by theex- =~ =

rzg

'_'13'0" o -
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0

ploding of the valpor, and the ensuing upward |

movement, by reason of the opening of the
valve ¢®,forces the exploded vaporout through
outlet-pipe c
plogion of the vapor is sufficient to cause the
balance-wheels to make two complete revolu-
tions between each explosion.

After the machine has started the stop-cock

1% to the gasolene portion of the oil-recepta-

cle F is closed and the stop-cock f*of the
heavier oil portion is opened, the heat gen--

erated Dby the several explosions being sufii-
cient to warm the top C, aiding in the form-
ing of the vapor fromn the heavier oil.

In producing the explosion of the vaporaf-
ter it has been compressed in the explosion-

chamber b1 preferably make use of the elec-
tric spark emitted on the contact of positive

‘and negative poles located within the explo-

20

sion-chamber, the current to produce which

~is derived from a cell-battery located at some

suitable point, the wires leading therefrom
being connected to the engine at suitable

- points, as hereinafter described.

. 20

~explosion-chambert.

35

The mechanism used for producing the
spark at the proper time is best shown in
Figs. 3, 4, and 5, and 1s as follows:

- H designates a shaft extending from the
side of the engine through the casing and

into the explosion-chamber, and is revolubly

mounted in a suitable elongated bearing /£,
secured in the casing and to the walls of the

notches h? formed on its outer face for the

- reception of one end of a pawl /° which is

-H.

40

pivotally mounted on one end of a lever i,

pivotally connected to the end of the shaft
An arm £/’ is pivotally connected to the
lower end of the lever /%, the rear end of said

arm- being pivotally connected to the face of

‘a disk g, located on the end of the shaft G

45

in such manner that as the shatt G revolves,
carrying with it the disk g, the lever /* will
be rocked on its.pivot, causing the pawl /?,

which is held in engagement with one of the

- notches £? by suitable means, such as spring

50

~ the casing. To hold the-shaft in its proper.

55

18, to turn the wheel A’ a suitable distance

and then return to its former position, the
wheel being held against any backward move-
ment by the engagementin one of the notches

N2 of one end of a suitable bar /7, secured to

position, a collar /% is provided, said collar

being secured in position against the inner

end of the elongated bearing h. The inner

~end of the shaft H is provided with a disk A?,

60

to the face of which are secured pins 1'% cor-

responding in number and position to the
notehes /i on the wheel n'. It will be appar-

ent from this construetion that as the shaft.
- G makes one complete revolution the shaft

- will make a revelution equal to the distance

65

between the pins 2. ,
To the rear of the casing and on a plane

with the shaft H, I secure a plate 2'', having

The force exerted by the ex-

The outer end of the
shaft is provided with a wheel /', having

explolsion—ehamber ab. The plate and exten-
sion are provided with a central opening /",
which leads into the explosion-chamber. Se-

cured to the rear face of the plate A', but

70

insulated therefrom by suitable insulation

it is a plate h', to the center of which is
secured a tube A'°, within which is secured a
finger h'Y7, the front end of which extends
through openings A* into the explosion-cham-

75

ber, where it is-adapted to come in contact
with the pins 2! as the shaft H is rotated.

One of the wires froimn the battery A is se-
cured to the rear end of the finger A', the
other being connected to some suitable part
of theengine,preferably the bearing /s. IFrom

this it will be apparent that the front end of |

the finger /!'7" and the pins /! form the re-
spective poles of the circuit and that as the

shaft H is rotated 'a spark will be emitted

whenever the finger i'"and one of the pins 2"

contact with each other. .
Asthereis a direct connection between the

movement of the piston and the movement of

the shaft I by means of shaft a', sprocket

a3, sprocket-chain ¢ sprocket-wheel g’, shaft
G, disk ¢, arm B, lever /%, pawl 7°, and
wheel 7/, it will be apparent that the spark
can only be produced at the instant when it
is required, thus preventing any danger from
a premature explosion of the vapor.

It will be apparent that the amount of fluid

admitted to the mixing-chamber will be regu-

lated by the length of the stroke of the plun-
oer ¢!, the stroke of the plunger being regu-

lated by the position of adjusting-nut €, it
being obvious that as the distance between
the lower face of the adjusting-nut ¢® and the

upper end of the plunger ¢* increases the

length of stroke of the plunger e¢* will de-

crease, thereby decreasing the supply of fluid
in the mixing-chamber. Therefore when the
adjusting-nut ¢* has been adjusted to the

proper point the amount of fluid passed into

the mixing-chamber will not vary excepting
under certain circumstances, which I will now
proceed to describe. .

It is obvious that the adjusting-nut €° will
be adjusted to a point where the length of the
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stroke of the piston will pass sufficient fluid -

into the mixing-chamber to cause the engine

to operate the connected machinery when in
use. Whenthemachinery isstoppedor when
nsed in connection with- machinery such as

120

a planer, where the power needed is increased

and diminished intermittently, it will be ap-
parent that when the need of power is dimin-
ished the engine will be driven at an 1in-
creased speed, and at such times 1t is desired
that the supply of fluid to the mixing-cham-

ber should be decreased, and this is accom-

plished by means of the device applied to the
lower end of therode®. (BestshowninFig.9.)
The collar e!? being fixed on the rod, it is obvi-

| ousthat when the roller ¢'®is raised it will raise

the rod €°, and to raise the collar e' the collar
et is provided, as hereinbefore described. As

an extension 7'? secured to the walls of the | long, therefore, as the roller remains in one
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fixed position the rod e will be raised to the |
- same height with each revolution of the shaft
"G, and the amountof luid passedintothe mix-
in ﬂ'-chambel will be the same with each stroke

of the. plunger ¢t. If, however, the roller ¢!

i1s moved toward the right, the sliding col-

lar e 'will be moved upwmd aQ . meatel dis-
tance on the rod ¢® before the top of the roller

el will contact with the inclined way e, and
as the shdmﬁ* collar e has a fixed vertical
movement the rod ¢° will not be moved the

 full length of its stroke and will therefore

~moved a sufficient distance toward the rlﬂ'ht‘_
. the contact between the top of the roller e
- and the inclined way ' will be made at such

o a point as will prevent the rod ¢’ from hav-
20

shorten the stroke of the pllll‘l“'@l et allowmﬂ'

- of the passage of a less quantity of fluid.

It will be apparent that if the roller ¢ be

Ing any upward movement or not sufﬁclent

to raise the plunger from its seat, in which
~case there will be no inlet of flnid into the
mixing-chamber, no vapor being formed, and

the engine st()pped in its movement until
‘more fiuid Is introduced.

It will be appar-

- ent, thelefore, that if the amount of fluid

: paqsed into the mixing-chamber can be auto-

matically regulated the engine can be regu-
~lated to run at any desired speed by means of
the 1egulat10n by the adjusting-nut ¢ of the
approximate amount of fluid passed into the

- mixing-chamber and the regulation of this

Creases.

amount by means of the automatic movmg

~ of the roller e'%to the right as the speed 1n-.
- Thisau toma,tle movement iscaused
by means of a governor, which I will now de-

- scribe, and its connectmn' parts.

B | deswnates a, ﬂ'ovelnor mounted on the
shaft o/, in connection with spokes of one of
'the balallee wheels a3,
a’ and having a mov ement longitudinally of
said sha,ft 18 a collar j,
Hange 7'..

40

dially- extendmt}'lqug 7°, extending from op-
posite sides of the 0011&1

~circumference of a loose__ collar 44 mounted to

50

- 6o

- of the wewhts 011twmd bemw in the fmm of .

- revolve on the collar g
- tend dlaﬁonally across the clreumference of
the collar 5%, as best seen in Fig. 10, and it
- will be apparent that by reason of the Tugs *
riding in said grooves if said collar 7* be ro-
tated the lugs WIH be moved longitudinally
of the axle and move the collar j “and flange
55 7'in the same d1rec,t1011
, on the loose collar #, to the side of which are |
~ pivotally connected the lnner endsof arms 55 |

"T'he grooves

A flange 93is formed

The outer ends of arms 7° are pivotally con-

nected to weights 47, pwotdlly connected on
0pp051te 51des of the collar 7% by means of

arms 7%, pivotally connected at one end to the

_spokes of the balance-wheel a’ and each ha,v-

Ing its other end secured to the weight 47

By this construction it is evident. that as the
wheel a®revolvesthe weights 47 will be forced

outward by centrifugal f01 ¢e, the movements

by means of arms 4°

Mounted on the shaft

hawnﬂ' an enlarged
The collar j IS prowded with ra-

said luﬂ*s being |
adapted to ride in grooves 33 formed in the

?0 ex_ .

5

a tann*ent by rea,son of its bemﬂ' eonnected-

spokes of the wheel a’ As the weights

‘move outward the flange ;5 is 10tated caus-

ing the collar j to move inward toward the

base a.

spring 7°.  (Best shown in Fig. 9 )

7° to the ﬂanﬂ'e 7° and

70

~To prevent the weights from mov-
| ing outward excepting when the wheels a®
are revolved at great speed, I connect to the |
rim of the wheel a® and the weight 9"’& strono'- o

75

Avertlcal rod j1° mounted insuitable bear- o

ings j', is located at the side of the engine,
the rod 31‘5’ being provided at a suitable point
| with an inwardly-extending bifurcated arm.

do -

7%, the bifurcated end of the arm beuw adapt-
ed to loosely embrace the shaft o’ between-'

the base ¢ and the flange 5’ of the collar Ty
‘the arm 5™ being held aﬂmnst movement on

the rod ¥ by means of set-screw 4%, The up-

per end of the rod gV is prowded with an in-
Iwardly-extendmw arm 7", the inner end of |
‘which is adapted torest against the lower end. -
of the bell-crank lever 19,

By this construe-

tion it will be readily understood that as

‘the speed of the balance-wheels a® iner eases
and the governor acts, the arm j® will be
moved inwardly, tnrumg the rod 7' which in IR
95
“As the link ¢'8 is secured to '

| the bell- erank lever this movement of the
‘governor will cause the roller ¢! to be moved

turn moves the arm j inwardly, and moving
the lower end of the bell-crank lever ¢ ta
ward the rlﬂ'ht

to the rwht with the result as helembefom

_descubed ‘The rod j¥ can also, if desired, L
yl*“, seﬁured_' o
.thereto, said lever having a handle 4.
| moving of the bell-elank lever has also the
effect of increasing the tension of the: spring R
¢', thus requiring a greater vacuum in the
_“.exploaon chamber a,“ to open the valve ¢b. '

be rotated by means of lever |
The
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Theoperation,itisthought, hasbeen clearly - N

indicated above, and it is. therefme not re-
peated, as the descrlpmon Is such as to ma,ke_
a repetition éntirely superfluous. e
The advantages of this constr uetlon are X
many and include the absolute freedom from -
any danger of premature explosion, there'be-
ing no spmk of any kind about the engine at
any t1me excepting at the moment When its

1o

use is requir ed, a,nd then at the pomt Where_.'f '_ |

needed

The Open'ino* of the mlet valve by the Vac-f "

uum formed in the explosion- chamber is a

great advantage,inasmuch as the fluid Whmh“_- o
f.'1s in the mlxmn-chamber will be drawn down- |
‘ward, towether with the air which is drawn

126

in thlough the openings to the mixing-cham- o

-ber, and both be rapidly formed into vapor
‘asit is being drawn through the heated top.

125

This enables me to use a less Volatﬂe oil than

,also the dan ger of etplosmn
The reﬂ*ula,tmﬂ* of the supply of ﬂmd ta

gasolene, decreasmﬂ' the cost of runmnn'and-“ R

130

the mlxmw-chamber forms an efficient means
for keepmﬂ' the engine running at a steady
speed, thus increasing the uses to which the S
The &blllty to stop the]

enﬂ*me ma,y be put
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engine by mevmn the handle ;' pleees the
running under perfeet control at all times,

and the stopping will be easily accomplished

by simply turning off the supply of fluid.

While I have herein shown and deeembedl'
an engine which is neat and attractive in its

appearance, durable in its construection, and
simple in lts operation, it is to be understood

“that I do not limit myeelf to the precise con-

- 10

struction shown and described, but claim the
1'-1n'h13 to use any and all equwcblente to the end

that I may be protected to the fullest extent

in the benefits which may accerue by reason
of my Improvements.

ITaving thus described my invention, what

I claim as new is—
1. In a vapor-engine the combination with

~an extension lmvmg a vapor-forming cham-

20

| .
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~fixed and sliding collars at a predetermined
| pemed in the movement of said sliding collar. |

ber; of a top having an opening; a plunger

in emd opening; an inlet for the oil; a rod
adapted to move said plunger inter mlttently

a fixed collar on said rod; a sliding collar on

said rod; means for makinga eontaet between
said imed and said slldmn collar at a prede-
termined period in the 111m?ement of said slid-
ing collar; and means for imparting

| ment to emd sliding collar.

2. In a vapor-engine, the combination with
an extension having a vapor-forming cham-
ber; of a top having an opening; a plunger
in said opening; an inlet for the oil; a rod
adapted to move said plunger intermittently;

a4 fixed collar on said rod; a sliding collar on

said rod below said fixed eelhw means forim-
partinga movement tosaid ehdmo‘ collar; and
means for making a contact between said

3. In a Vapor- enn"me the eombmatlon with

an extension having

‘sliding collars, forming

a move-

ber; of a top hauvmn' an opening; a plunfre1
in e.;,ud opening; an inlet for the oil; a rod
adapted to move said plunger 1nterm1tten131y,

said rod having a fixed and a sliding collar;
means forim pm‘tmfr movement 0 sald shdmﬂ*

collar; and means for automatically fermmn

a eontaet between said fixed and said shdmﬂ'
collars, the point of contact being determmed
by the movement of the engine.

4. In avapor- engine, the eombmatlon with
an extension having a vapor-forming cham-

ber; of a top havmﬂ' an opening; a 'plunﬂ'er
in s:;ud opening; an inlet for the oil; a rod

adapted to move said plunger inter mittently,

said rod having a fixed and a sliding collar;
a roller moveble between said fixed and sald
a contact, the move-
ment “of said roller bemn’ leﬂ‘ula,ted by the
movement of the engine; aud means for im-
parting a movement to smd sliding collar.

5. In a vapor-engine, the eembmatmn with
an extension, ha,vmn* a vapor-forming cham-
ber; of a tep hawnﬂ' an opening; a plunger
in smd opening; an inlet for the oil; a rod
adapted to move sald plunger mtemmttently
said rod having a fixed and a sliding collar;
a contact- 1"eller between said fixed. zmd bf:le
sliding collar; an arm connected to sald slid-
ing collar and adapted to move the same on

md rod; and means for imparting an oscil-

lating movemeut to said arm,

In witness whereof I have hereunto set m 3
ha,nd n pr'eeenee of two witnesses.

PAUL LAIR.

Witnesses:
ALBINTI BLAIS,
CHAVIGNY DE LA CI—IEVROTIERE

a vapor-forming cham- 4o
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