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_of the town of Phoenix, in the Province of

‘and designed- to admit
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To all whom it Mmay cONCern:

BURNEIT,

British Columbia, Canada, engineer, have
avented certain new and mseful Improve-
ments in Gas-Engines, of which. the follow-
ing is the specification. s »

. My invention relates to improvements In
gas engines, and the object of the invention
is to provide a gas engine of the double aet-
ing type which will be self'starting under all
conditions and it consists _essentially of a
double acting engine provided with the

_usual piston and piston rod and crank shaft;

adimission valves of -peculiar construction
gas and air under
pressure into the cylinder of the engine and
at the beginning of the working ‘stroke of
the piston; mechanism for opening one of
the admission valves to supply the Initial
charge to the cylinder, mechanism whereby
such mixture of gas and air is automatically
supplied at the commencement of each
power stroke during the running of the en-
yine and mechanism whereby. the feeding
of the gas to one end of the cylinder at one
time only is assured as hereinaffer more par-

. ticularly described by the following specifi-
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‘my engine.

cation. .
Figure 11s a general perspeetive view of

Fig, 2 is an enlarged perspec-

tive dolail of my admission valve gear and

~away and i section
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" to hold respectively compressed gas an

" adteit 2 mixture of compressed air:

55

 baving & closed

‘line a—b (see Fig. 3).

the admission valye shown partially broken
| to_exhibit the internal
construction thereof. Fig. 3 is 2 longitudi-
nal section through the valve gear. Fig. 4
is a cross section through the valve gear on
Fig. 5 is a similar
view to Fig. 4 taken on line o—d (see Fig.
3). Fig. 6 1s an edgewise elevation of the
wrist plate. Fig.71sa similar view to Fig.
& showing the coacting roller in position.
In the drawings like characters of refer-
ence indicate corresponding parts in each
figure.

A

the usual manner t0

ed
air.
C are the admission valves designed fo
ir and gas
The admission yalve con-

form and connected in
the main shaft B:
B’ and B? are compressor tanks desi

to the cylindel.
sists of {see Fig.

upper end and an open

‘ is the cylinder of the engine provided .
“with a double acting piston of any desired

9) a cylindrical casing C”.

“fheir lower portion fo

flanged lower end communicating with the
admission port.” ‘

02 and (¢ are annular eplapgements form-
ing annular channels and located interme-
diately of the length of the casing €', and
(* is an inner cylinder provided with an an-
nular row of openings C° and C° located
opposite the enlargements C? and C*

(¢ is the yalwe stem provided with the
lower tapered valve C° resting upon the
valve seat C'° formed at the lower end of
the cylindrical casing C'.

1t ig a halance valve designed to equalize
the force of gas and air In opposite direc-
tions gs it enters the valve, thereby prevent-
ing any lability of the valve C° being
forced off its seat. :

Otz and O are ring valves having radial

arms and a central hub. ~These valves are ge-.

cured to the valve stem intermediately of its
length and are located normally opposite the
ports 7 and C® and ate designed to close the
same. -

9 and 3 are
spectively from
tanks to the annular channels C*
the admission valve.

T will now deseribe the mechapism by
which the admission is operated. :

and 0_3 of

D is a stud extending through the stepped”
bearing boss 3 secured on a suitable portion

of the enginé. D’ is-a bell crank suitably
journaled. thereon. D? is a segmental rock
arm also journaled on the stud D and con-
nected to the bell crank D' The periphery
of the segmental portion of the arm is pro-
vided with a circumferential groove £ To
each side of the valye stem are formed bosses
(4 from which depend fexible metallic
strips C*.: The strips C*° are secured at
the periphery of the
segmental arm and to each side of the cip-
cnmferential groove C*°. ) o

D¢ is a pin preferably rectangular in form
secured in the upper end of the upwardly
extending arm of the bell crank.

Dt is g ring journaled on the lower siep
of the bearings and provided with the de-
pending arm. D® and an wpwardly inclined
arm D°.

gas and air pipes leading res &
the gas and air compressor
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17 is a crab elaw pivotally suﬁpcrt.ed. on -

extending from the upper end of
The crab claw consists of 2
arm D° terminating
and of an, inclined

a pin D?
the arm D%
substantially horizontal
in » ratchet notch D
trip axm D7

110
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E is the operating lever fulcrumed at B’

on a suitable pin. To each side of the ful-
crum B’ are connected links F2.

~ E? are connected at their opposite end. to

T
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the depending arms D° of the admission
valve gears located at each end of the cyl-

inder. : : o

By throwing the lever E in the direction
indicated by arrow, the end of the. crab
claw arm D is caused fo mount over the
pin D? until the pin D? engages with the

notch D in the position shown in the draw-.

The lever E is then thrown in the
opposite direction to t];;at indicated by arrow
thereby rocking the ring D* in the direction
indicated by arrow (see Fig. 4) and thereby
carrying the crab claw D7, the pin D?® en-
gaging the crab claw and the segmental arm

%, in the same direction and opening the
admission valve. .The gas and air under
pressure flow from the tanks B’ and B2
through the pipes 2 and'3, the ports C?, C°
and the open valve C°. By throwing the
lever T farther in the same direction, the
trip arm D engages the cam projection T
thereby tripping the arm-D? from engage-
ment.with the pin D? and allowing the valve
to close. : ) '

It will be observed that by the above oper-

ing.

ation the admission valve at both ends of the.

cylinder would be operated simultaneously

-and would therefore introduce a charge of

gas into both ends of the cylinder simulta-
neously and allow one charge to neutralize

the other. To obviate this T have provided

the following mechanism. F is a float ring
encircling the ring D* but of narrower
width. The ring F is provided with the
before mentioned cam F’ and a depending
arm F? (see Fig. 4).
mounted on the stud G’. The wrist plate G
has a rocking motion imparted to it by
means of the eccentrics G* mounted on the
main shaft of the engine and connected to
the wrist plate by the reversing linl: mech-
anism (?, the lever G* and connecting rod
G5 G° are cams located to each side of the

“wrist plate and on the periphery thereof.

The cam G° is provided with an extension
G '
ends (3*° and G** for a purpose which will
hereinafter appear (see Fig. 6). H are arms

.pivoted on studs H” at their lower ends and

provided with a réctangular frame inter-
mediately of their length. Secured in the
sides of the frames are the arbors H2:. On
the arbors H? are loosely journaled the roll-
ers H3, designed to bear on the periphery of
the wrist plate and capable of longitudinal
movement on the arbors FI2. H* are lever
rods fulerumed at their upper ends to a
suitable portion of the frame of -the engine

. and connected intermediately of their length

65

to the depending arms I of the float rings
I' by the link bars IT. The lower ends of

The links |

- which the

and lever rods H°, H® and 114

G is a wrist. plate

G® and G° are walls having inturned

960,498

the lever rods H* are connected by the link
bars H® to the upper ends of the arms H. ~
As the wrist pin is rockéd to and fro by.
means of itg connection to the eccentries G2,
the roller H® travels on a path indicated by
dotted lines in Fig. 6. It first travels in a
direct line over the extension G7 of the
cam * until it strikes the inturned portion .
of the wall . The'roller I¥* then travels

-inwardly on its supporting arbor and cn the
.return movement of the wrist plate the

roller-returns along the path marked by the -
inner dotted line until it strikes the inturned
end G of the wall G° which brings the
roller again to its primary position. “When
the engine piston is at the end of its stroke.
assuming theend 5 isthe énd of the eylinder at
istonl is when starting, then the

y

75

80 -

roller H* will have mounted onto the portion - .

G" of the cam Gf The roller 1* being.
motinted on the cam G° the arm H is thrown.
outwardly and the float ring turned. on its
bearing by means of ‘the connecting link
', H By this
movement of the float ring cam F’ 15 car-
ried from beneath the trip arm D' of the
crab claw D7 orinto the position shown in the
drawing in Fig.4. The floatring remains in.
this position while the roller travels from the
point 6.in’ its path to the point 7 and dur-

85"

90

95

g its return movement to the Point 8 (see -

Tig. 6), or while the crank travels 90° from

dead center, the roller travels from point 6 *

to-point 7 and while the ¢rank travels fromn
00° to about 120°, the reller-travels from
point 7 to point 8 from dead center. - Any
time during this movement of the- roller
from point 6 to 8, the admission valve ("
may be opened by operating the ‘lever R -
conneeted to the ring D* by the:rods E?

100
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which ring supports the crab claw D", The

notch D° of the crab claw engages the pin
D? supported on the.arms D; and thereby
rocks the arm D? to depress the valve stem
C5. . By continuing the movement of the
lever E, the trip arm D' engages the cam F’

“thereby  disengaging the pin D* from the

notch D of the crab claw. The valve iy
then closed by any suitable means such as a
welght (not shown) which may be attached
to the arm D? the weight being held in a
suitable dash pot. Upon the crank of the
engine cylinder passing the point of 120°
from dead center, the roller travels off the
cam G° at the point 8, thereby, through its:
connection to the float ring T tlle cam is
carried beneath the trip arm D', thereby
raising the arm B ont of the path of the
pin D% and thereby disconnecting the lever
I& and the adniission ¥alve during the travel
of the roller from point 8 back to point 6
and thercfore during the revolution of the
erank from 120° from dead center back to
dead center through the remaining 240° of
its revolution, or while the piston is at the
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opposite end of the cylinder and till its ve-
turn to its primary position, * Upon the piston
reaching the opposite end of the cylinder
the roller H* engages awith the cam G° to
allow opening the admission at the corre-
sponding end. It will therefore be scen that
a charge of gas or air can be admitted only
at one end of the cylinder at a time and at
the beginning of the working stroke.

The starting charge having been admitted
and exploded by any suitable mechanism 1

will now describe the means by which an

15

admission valve is operated under the ordi-

‘harv running conditions of the engine.

J is a ring supported upon the upper step
of the bearing 3, and J” 1s an upwardly in-

“clined arm extending therefrom, and J* is a
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downwsrdly inclined arm. The arm J* is

- connected by a suitable link J%, lever J* and

Tink J° to the wrist plate G.

J7 is a crab claw similar to the crab claw
D7 and designed to also engage with the

pin D? in a similar manner.

J¢ is a cam formed on the sleeve D* to the
incide of the float ring. , ’ ‘

The rocking motion of the wrist plate ig
conveyed to the ring J by means of the link
J3, lever J¢ and link J5. -

The trip arm J® engages with the cam .J°
and, as the arm J2 is operated by the weist
plate to rock the arm J* the crab claw J7 cn-
gages the pin D? to open the valve ds the
piston reaches the opposite end of the cylin-
der to the end from which the piston was
started. The valves at each end of the cvl-
inder-are operated in a similar manner be-
fore each working stroke of the piston.

By regulating the position of the cany J°
in relation to the trip arm of the crab claw
J7 by. means of the lever ¥ to which it is
connected, the point of cut off of the admis-
sion valve may be regulafed so that a light

e

‘charge may be admitted for a light load.

~ Although T only show one eyvlinder and
the valve gears thereof it will be understood

‘that T use a multiple eylinder engine so as

to overcome the dead centers in starting and
running the engine. =~ :

The exhaust valves may
able type operated from the wrist plate of
the engine. :

What T ¢laim as my invention is: -

1, A gas engine comprising a. evlinder

and piston, a supply of gas and aiv ander -

pressure connected with said eylinder, vaives

_on the engine, a hand lever for operating the

valves to supply the air and gas to the eyl-
inder to start the engine, means operated by
the engine for automatically controlling the

alves to secure a proper feed of the gas.

and air to the eylinder. and means controlled
by the hand lever for regulating the oper-
alion of the valves by the engine, '

9, in engine compriging a evlinder and
piston, an inlet valve at each end of the.cyl-

be of any suit-_

3

inder, a hand lever for opening the valves to
start the engine, means permitting the hand
lever to-open but one valve at a time, and
mesns controlled by the engine for auto-
matically controlling the valves~after the
engine has been started. :

3. An.engine comprising a cylinder, & pis-
ton therein, an inlet valve at each end of the
cylinder, a stem for each valve, a-bell crahk
lever, each lever being mounted on a station-
ary bearing, a segmental arm connected with
said bell crank and engaging the valve stem,.

70

75

a pin carried by one arm of the bell crank

lever, a ring journaled on the stationary
bearing, a depending arm secured thereto, an
upwardly inclined arm on said ring, a erab

claw pivotally supported on said upwardly -

inclined arm and’ consisting of a horizontal
arm having a noteh therein adapted to en-
gage with the pin, and a trip arm, a hand
lever connected to the depending arm, a
fioat ring having a cam théreon adapted to
engage with the.trip arm to throw the notch
oub-of engagement with the pin, and meais
operated by, the engine for oscillating said
float ring to bring the eam.into engagement
with the trip arm whereby one valve 1s kept
closed while the other is open.

4. An engine comprising a cylinder, a
piston therein, an inlet valve at each end of

the cylinder, a stem for each valve, a beli

crank lever, each lever being mounted on 2
stationary bearing, a segmental arm con-

‘nected with said bell crank and engaging

the valve stem, a pin carried by one arm of
the bell crank lever, a ring journaled on the
stationary bearing, a depending arm secured
thereto, an upwardly inclined arm on said

ring, a'crab claw pivotally supported on sajd..

upwardly inelined arm and consisting of a
horizontal arm having a notch- therein
adapted to engage with the pin, and/a trip
arm;, a hand lever connected to the depending
arm, a float ring having a cam thereon
adapted to engage with the trip arm to
throw the notch out of engagement with the,
pin, and means operated by the engine for
oscillating said float ¥ing to.bring the cam
into engagement with the trip arm whereby
one valve is kept closed while the other is
open, sajd means consisting of a wrist plate
mounted on the cylinder, means for rocking
the wrist plate from the engine, cams on the
wrist plate, an arm pivoted at one end to
the cylinder, 4 roller carried by said arm
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engaging with the cam whereby the arm is

given an oscillatory movement, and links
connecting said arm with the floating ring.

5. An engine comprising a cylinder, 2
piston therein, an_inlet valve at each end of
the piston, a stem for each valve, a bell crank

125

Jever, a stationary bearing on which the pell :

crank lever oscillates, a segmental arm con-
neeted with .the bell crank Jever and with
the valve stem, a pin: carried by one arm of

130
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the bell crank lever, a ring mounted to rovaue |

on the stationary bearing, an upwardly ex-
tending arm on the ring, a crab claw pivoted
on said arm, said cldiw consisting of an arm
baving a notch therein adapted to engage
with the pin, and a depending arm, a wrist
plate mounted on the cylinder, means for
rocking the same from the engine, links con-
necting said wrist plate with the rotating
ring to operate the -valve, a cam adapted to
engage with the trip arm to release the notch
from the pin, and means for adjusting the

‘position of said cam. : .

~ 6. Tn a gas engine, a cylinder and piston,
valves, means for controlling the valves,
comprising a-wrist plate having peripheral

cams. thereon; substantially L-shape in form,.

wall§ extending on each side of the plate
from the bottom of the cam and having their
diagonal opposite ends curved inwardly,
arms pivoted at one end, connections from
the other end to the valves, arbors in said
arms, rollers journaled loosely on said ar-
bors and capable of longitudinal niovement
for oscillating the arms. . . )

- 7. An engine comprising a cylinder, a
piston therein, inlet- valves, a stationary
bearing located near each valye/a/bell crank

)

960,408

on said bearing, an arin connecting the bell

crank with the valve;’a ring n}'OI,inted on the
bearing, a cam on said ring, ‘an upwardly
extending arm on said ring, a erab claw piv-
oted on said arm and comprising an arm
having a_notch therein, and a trip arm,.a
pin on the bell crank adapted to engage with
the notch, a float ring on the bearing, a cam
thereon adapted to engage with' the trip
arm to disengage the notch from the pinion,
a wrist plate, means for rocking satd wrist
plate.from the engine, means for connect-

ing said plate with the floating ‘ring to

oscillate the. ¥ing, a hand lever for rocking
the first mentioned ring with the cam there-
on, a third ring, an upwardly extending

arm thereon, a-crab claw pivoted on said

arm and consisting of antarm having a notch
therein adapted to engage with the pin on
the bell crank, and a trip arm with which the

| cam on the first mentioned ring is adapted
to engage, and means for conmnecting said 3

ring with the wrist plate.
ARCHIBALD BURNETT.
Witnesses: . . -
James WIER.

30

35

40

45




