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~usual piston and piston rod

power stroke during

of the gas

my engine.
tive detail of my admission valve

line a—>b (see Fig. 3).
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Application filed February 8, -1_9.08& Serial Hﬂ. 414,992,

whom 1T may aoncgm:' | .
T it known that I, ArcHIBALD BURNETT,

of the town of Phoenix, in the Province of

British Columbia, Canada, engineer, have
yvented certain new and useful Improve-
ments in Gas-Engines, of which the follow-
ing is the specification. | '

My invention relaies to improvements in
the invention

oas engines, and the object of
15 to provide a gas engine of the double aet-
ing type which wall be self'starting under all
conditions and it consists .essentially of 2
double acting engine provided with the
and crank shatt;

sdmission valves of -peculiar construction

and designed- to admit 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 1o supply the initial
charge to the cylinder, mechanism whereby
such mixture of gas and
supplied at the commencement of each
the running of the en-
oine and mechanism

‘to one end of the cvlinder at one

time only 1s assured as;-hereinaft,er more Par-
ticularly described by the following specifi-

ecation. |

Figure 1 is a general perspeetive v1ew of
Fig, 2 1s an enlarged perspec-
gear and

the admissien valye shown partially broken
away and 1’ sectiol

to exhibit the intern al

L

construction thereof. Fig. 3 1s 2 longitudi-

nal section through the valve gear. Fig. 4
‘o a4 cross section through the valve gear o0

view to Fig. 4 taken on

wrist plate. .

& showing the coacting roller in position.
Tn the drawings like characters of refer-

ence indicate corresponding parts 1o each

figure. '

desired
eorm and .connected in the usual manner to
the main shaft B. | |

B’ and B? are compressor iianits_d@siagn&d
to hold respectively compressed gas and air.

C are the admission valves designed 10
and gas
to the cylinder. The admission vaive con-
sists O_f (s.ee Jg.,

‘nular row of openings C°

length and are
air is automatically

whereby. the feeding .
tanks to the annular

Fig. 5 is a similar
line c—d (see ¥ig.
3). Fig. 6 15 an edgewise elevation of the | s
Fig. 7 is a similar view to Fig. |

A is the cylinder of the -enginé provided
with a double acting piston of any

| 2 pin D® extending

9) a eylindrica) casing G~
- having 2 closed upper end apd an open

flanged lower end communicating with the
admission port. |

2 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-

and C° located
opposite the enlargements C?and C°.
O¢ ig the valwe stem provided with the
Jower tapered valve C° resting upon the
valve seat

(11 ig a balance valve designed to equalize
the force of gas and air 1n opposite direc-
tions gs it enters the valve, thereby prevent-
ing any liability 0% the valve d“ being
forced off its seat. R
Q2 and O are ring valves having radizl

arms and a central hub. ~These valves are se-.
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lve seat C'° formed at the lower end. of
the cylindrical casing C’. _

70

75

cured to the valve stem intermediately of 1ts

located normally opposite the
ports C° and C° and are designed to close the
same. <

o and 3 are gas and air
spectively from the gas and air compressor
channels C* and C* of
the admission valve. B |

I will now

which the admission is operated.

"D s a stud extending through the stepg_;'..eﬂ' _
bearing boss 3’ secured on 4

of the engine.” D’ is-a holl crank suitably
journaled. thereon. ‘D2 is a segmental TOCK

arm also journaled on the stud D and con-

pected to the bell crank D, The periphery

of the segmental portion of the arm 18 pro-
vided with 2 circumferential groove £'°. Lo
each side of the valve stem are formed bosses
C from which depend fexible metallic

strips C*°.+ The strips (15 are secured at

segmental arm and
cumierential groove {32, o
D¢ is a pin preferably rectangular in form
secured in the upper end of the upwardly
extending arm of tne bell crank. =~
"Dt is g ring journaled on the lower step
of the bearings and provided with the de-
pending arm. D° and
arm DS '

D7 is a crab elaw
from the upper end ot
the arm D% The crab claw consists of a
substantially horizontal arm 1 terminading
in g ratchet noteh DV ‘and of an,inclined

pipes leading res o

suitable portion

an upwardly inclined
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E is the operating lever fulerumed at T’
on a suitable pin. To each side of the ful-
crum I&° are connected links 2.
K are connected at their opposite end. to

the depending arms D® of the admission
valve gears lom,ted at each end of the cyl-

inder.
By throwing the lever I 1n the dlreﬂtlon
indicated by ‘erow, the end of the. crab

claw arm D° is caused to mount over the |
.return

roller-returns along the path marked by the -

pin D? until the pin D* engages with the

notch D'®in the position shown in the draw-.

ing. The lever E is then thrown in the
oppoate direction to t}%at indicated by arrow
thereby rocking the ring D* in the direction
indicated by arrow (see Fi ig. 4) and thereby
carrying the crab claw D' the pin D? en-

gaging the crab claw and the segmental arm
D” in the same  direction and opening the
admission valve. .The gas and air under
pressureé flow from the tanks B’ and B:
through the pipeés 2 and'3, the ports C5, C°
and the open valve C°. Bv thlowmg "the
lever It farther in the same direction, the
trip arm D engages the cam p1‘0]ect10n f
thereby t1‘1ppmﬂ* the arm D® from engage-
ment. with the pin D?® and allowing the valve
to close.

Tt will be observed that by the above oper-

ation the admission valve at both ends of the.

cylinder would be operated simultaneously

and would therefore introduce a charge of

oas into both ends of the cylinder simulta-

neousl; and allow one charge to neutralize
the. other.

To obviate this I have provided
the following mechanism. ¥ is a float ring
encircling the ring D* but of narrower
width. The ring- K 1s provided with the
before mentioned cam F’ and a depending
arm I (see Iig. 4). G 1s a wrist
mounted on the stud G’. The wrist plate Gr
has a rocking motion imparted to it by

means of the eccentrlcs G? mounted on the
main shaft of the engine and connected to
the wrist plate by the reversing Iinl: mech-
anism G*, the lever G* and connectme rod

G G are caims located to each side of the

wrist plate and on the periphery thereof.

The cam G°
7. G® and G

ends (x** and G* for a purpose which will
hereinafter appear {see I'jg. 6). H are arms

pivoted on studs H’ at their lower ends and

provided with a rdéctangular frame inter-
mediately of their lenﬂ'th Secured in the
sides of the frames are the arbors H2 On

the arbors T2 are loosely journaled the roll-
ers T3, designed to bear on the periphery of-

the wrist plaie and capable of longitudinal
movement on the arbors 2. H* are lever
rods fulerumed at their upper ends to a
suitable portion of the frame of -the engine
and connected intermechately of their len oth
to the depending arms 12 of the float rings
Ir hV the link bars IT°. The lower ends of

The hnks |

and lwer rods ¢, H°

drawing in Fig. 4.

.F}g‘ 6},

plate -
‘which ring supports the crab claw D

D? supported on the.:
rocks the-arm D? to depress the valve stem
By continuing the movement of the
Tever E, the trip arm D engages the cam I
'therebv disengaging the pin- D* from the

is provided with an extension

are walls having inturned. |
to the arm D2,

| 9605498

the lever rods H* are connected b the Imk_ |

bars H' to the upper ends of the arms H.

~ As the wrist pin is rockéd to and fro by.

means of _its connection to the eccéntrics (32,

the roller H* travels on a path indicated by‘
dotted lines in Fig.; 6.

direct line over thka extension G° of the

cam (° until 1t strikes the inturned portion .

of the wall G*t. The.roller B3 then travels

imwardly on its supporting arbor and on the

movement of the wrist plate the

It first travels in a

.7} }_

inner dotted line untﬂ 1t 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 theend5 isthe end of the eylinder.at
“which the plqton is when starting, then the
roller H? will have méunted onto the pm‘tmn
IT being
mounted on the cam G the arm H is thrown:
outwardly and the float ring turned on its

7 of the cam Gf The roller

bearing by means of -the ("leectmﬁ' hink
and % ljy this
movement of the float ring cam  F’ 1s car-
ried from beneath the tllp arm D” of the
crab claw D7 ov into the position shown in the

point 6.1in its path to the point 7 and dur-

The floatring remains in.
-this position while the roller {Favels from the

80 -

35*

90

95
Ing its retirn movement to the point 8 (see -
or while the crank travels 90° from

dead center the roller travels from point' 6

to point 7 and while the ¢rank travels fromn
90° to about 120°, the roller-travels from
point 7 to point 8 from dead center. Any
time during this movement of the- roller

from pomt 6 to 8, the admission valve C"
may  be opened by operating the ‘lever It

connectend to the ring D* by the rods E?
The

100

105

notch D of the crab claw engages the pin

arms D: qnd thereby

C‘S

notch D of the crab claw.  The valve is
then closed by any suitable means such as a
welght (not shown

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, ﬂ\mnﬁ‘h 1ts:

connection to the float ring: I the eam is
carried beneath the trip arm D't fhereby
raising the arm P° ont of the path of the

pin D® and thereby disconnecting the lever
T and the admission valve during the travel

of the roller from point 8 back to- point 6

110

1‘2_@

and thercfore during the revolution of the

crank from 1920° from dead (*enter back to

dead center through the Iemammg 240° of

its revolution, or while the piston 15 at the

136

n) which may be ‘lt[’a(ﬂléd 115"

the weight being held in a.

125 -
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opposite end of the cylinder and till its re-

furn to its primary position. - Upon the piston
reaching the opposite end of the cyhnder

the roller H? engages avith the cam: G° to
‘allow opening the admission at the corre-
sponding end. It will therefore be seen that
a charge of gas or air can be admitted only
at one end of the eylinder at a time ana at

the beginning of the working stroke,

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

will now deseribe the means by which an

5

20

25

admission valve is operated under the ordi-

harv running conditions of the engine.

T is a ring supported upon the upper step
of the bearing 3, and J’ 1s an upwardly In-

olined arm extending therefrom, and J* 1s a
-~ downwardly inchined arm.
connected by a suitable link J%, lever J* and
Tink J° to the wrist plate G, .
J7 is a erab claw similar to the crab claw
D7 and designed to also engage with the

The arm J2 18

pin D? in a <imilar manper.

76 5 a cam formed on the sleeve D* to the

incide of the float ring. -~ |
The rocking motion of the wrist plate is

~conveyed to the ring J by means of the link
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J3, lever J* and hnk J°. o
The trip arm J® engages with the cam .J°
and. as the arm J? is operated by the wrist
plate to rock the arm J° the crab claw J7 ¢n-
oages the pin D? to open the valve as the
piston reaches the opposite end of the cyhn-
der to the end from which the piston was

«tarted. 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 camy J°

in relation to the trip arm- of the crab claw
J7 by means of the lever It to which 1t 19
connected, the point of cut off of the admis-

sion valve mav be regulated so that a hight

charge mav be admitted for a light load.
~ Although 1 only show one cvlinder and

the valve gears thereof it will be nnderstood

that T use a multiple cylinder engine so as

to overcome the dead centers in starting and
running the engine. -

The exhaust valves mav be of any suit-_

able type operated from the wrist plate of
the engine. | o

What T ¢laim as my invention 1s: -
1, A eas engine comprising a. eylinder

and piston, a supply of gas and air under

pressure connected withsaid cylinder, valves

_on the engine, a hand lever for operating the

valves to supply the air and gas to the cyl-
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 controlied
by the hand lever for reguinting the oper-
wticn of the valves by the engine, |
9 An engine compriking a eylimder and
pistcn, an inlet valve at each end of the.cvl-

il

- crank -lever osciliates, a segm

inder, a hand lever for opening the vaives to
start the engine, means permitting the hand
lever to-open but one valve at a time, and

means controlled by the engine for auto-
matically controlling the valves ~after -the 7g

r

engine has been started. .
3. An.engine comprising a c¢ylinder, a 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- 75
ary bearing, a segmental arm connected 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 ‘80

upwardly inclined arm on said ring, a erab
claw pivotally supported on said upwardly -
inclinedt arm and’ consisting of a horizontal
arm having a notch therein adapted to en-

oage with the pin, and a trip arm, a hand 85

lever connected to the depending arm, a
fioat ring having a cam théreon adapted to

engage with the trip arm to throw the notch

out -of engagement with the pin, and meafs

operated by the engine for oscillating said 906

foat ring to bring the cam 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 95
the eylinder, a stem for each valve, a bell
cerank 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 100

the bell erank lever, a ring journaled on the
stationary bearing, a depending arm secured
thereto, an upwardly inclined arm on said
ping, a crab claw pivotally supported on said-.

apwardly inelined arm and consisting of a 105

horizontal arm having a noteh  theremn
adapied to engage with the pin, and'a trp
arm, a hand lever connected to the depending
arm, a float ring having a cam thereon

adapted to engage with the trip arm to 110
throw the notch out of engagement with the,

pin, and means operated by the engine for
oscillating said float ring to. bring the cam
intc engagement with the trip arm whereby

one valve is kept closed while the other 1s 115

open, said 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, a roller carried by sald arm '129'

engaging with the cam whereby the arm 18 -
oiven an oscillatory movement, and links
connecting said arm with the floating ring.
5. An engine comprising a cyhlinder, a-
piston therein, an inle
the piston, a stem for each valve, a bell crank
Jever, a stationary bearing on which the pell
ental arm con-

neeted with .the. bell erank -lever and with

the valve stem, a pin carried by one arm of 130

nlet valve at each end. of 125
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the bell crank lever, a ring mounted to rocaic

on the stationary be;u‘mﬁ_’ an upwardly ex-

tending arm on the ring, a crab claw pivoted

O sald armni, sald (l.;nv (*Oﬂ%l‘-’itlllﬁ of an arm
having a notch therein ada,ptul 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-
_neetmo said wrist plate with the rotating

ring to operate the-valve, a cam adapted to
engage with the trip arm to release the noteh
from the pin, and means for ad]ustmﬂ' the

position of said cam.

6. In a gas engine, a cylinder and pls-.ton
111;& means for controlling the valves,
cmnprmuw a-wrist plate hwmo perlpheral

cams. thereon; substantially L—shap(_, in form,.
walls e:&tendmo' on each side of the plate.

from the bottom of the cam and having their

diagonal . opposite ends curved mwwrdly,'

arms pivoted at one end, connections from

the other end to the valves, arbors in said

arms, rollers journaled looseély on said ar-
bors and capable oi 101101t11d111a1 nfovement

fm osulla,tmg the aTIms.

. An engine comprlsmfr a cvlmder a
plston therein,

bearing located near each Valp'e,{ a, bell crank

e - L —
t. F:_‘"..:.'I ' -I""'-'T
i L

.

l i;-!l'

'Qéo;:igé

inlet- valves, a stationary

-

on said bearing, an arin connmtmg the bell

crank with the valve, a Ting n}omnted on the
bearing, a cam on Sfftld ring, ‘an upwardly
extending arm on sald ring, a erab claw piv-

oted on said arm and’ comprising, an arm

having a_notch therein, and a trip arm,
pin on \ the bell crank adapted to engage Wlﬂl
the notch, a float ring on the bearing, a cam

thereon ada,pted to engage with Lhe trip

arm to disengage the notch from the pINIow,

a wrist plate, means for rocking sard wrist
plate.from the engine, means for connect-
Ing said plate ‘with the floating “ring to
oscillate the. ring, a hand lever for rocking

the first mentmmd ring with the cam there-
on, a third ring, an upwardly extending
arm thereon, & crab claw pivoted on

therein adapted to enigage with the pin on

the bell crank, and a trip arm with which the

md‘
arm and consmtmo of atarm raving a notch

30

40

45

cam on the ﬁrst mentioned ring is adapted

to engage, and means for ccmnectmg sald &
ring with the wrist plate.
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