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Serial No. 522,017,

To all whom 1t may concern.:

Be 1t known that we, CmarrLEs Errcxson
and Joux Prarson, both of the city of Win-
nipeg, in the Province of Mamtoba Canada,
have mvented certain new and useful Im-
provements 1n Gas-Kngines, of which the
tollowing is the spec:tﬁcatlon

Our invention relates to gas engines and
the object of the invention is to provide an
effictent and durable engine of this class
having a large cylinder w fith a single piston

there being provision made for an exploswn.

at each end of the stroke when desired, the
engine being also capable of being oper ated
with either end of the cylinder and a single
explosion.

A further object 1s to provide a simple
ogoverning mechanism for controlling the ex-
plosmn at the ends of the cyhndem

The arrangement and operation of the
parts will be fully described hereinafter and
afterward pointed out in the claims.

Figure 1 1s a side elevation of the com-
plete engine. Iig. 2 i1s a plan view of the
same. Iig. 3 Is an enhrﬂed detailled plan
view of one of the latch bars,

In the drawings like characters of refer-

ence indicate correspo-nding parts 1n each
figure.
1 1eplesents 2 suitable base to the rear
‘end of which 1s secured the horizontal cyl-

inder 2 by bolts 8. Forwardly on the b.lse
member are bearings 4 which receive rota-
tably the main shaft 5 to one end of which
appears the fly wheel 6. The cylinder 2 is
provided Wlth the usual heads 7 and 8 and
has centrally a longitudinal opening formed
therein at 9 to admit of a pin hereinafter
referred to which is connected to the piston.
The piston 10 1s in the form of a cylmdel
with clos,,ed ends and it is adapted to recip-
rocate within the cylinder 2 as will be un-
derstood it being necessary to provide the
usual piston rings in order to prevent escape
of gas.

11 represents a crank on the main shaft

5 to which 1s secured the crank shaft 12
ha.ving 1ts extending end fastened to the side
of the piston 10 by means of the .pin 13
which passes through the opening or slot 9
already referred to.

14 - represents a saddle permanently se-
cured on the top of the cylinder such saddle
having a longitudinal slideway 15 formed
therein which receives the sliding block 16
carrying the governor, as later described.

the bolts 23 and 24.

17 1s a shaft mounted in suitable bear-
ings formed in the saddle and having se-
cured to 1ts outer end a sprocket whesl 18
which 18 connected through a chain 19 with
a_sprocket wheel 20 on ‘the main shaft 5.
The sliding block 16 has two upwardly di-
rected and similar side

which bar 1s pivotally secured to the 81de
pieces centrally by a pivot bolt 22.

23 and 24 are vertically directed bolts ex-
tending upwardly from the sliding block
and passing through the governor bar where
they are threaded and promded with nuts
25.
tween the governor bar and the latter nuts.

27 1s a post extending vertically from the
oovernor bar and located midway between
Upon the post we have
placed a weighted member 28 which 1s ad-
justably held in position by a screw 29.

30 and 31 are contact bars extending out-
wardly and at right angles from the Shdmcr
block and at i1ts opposite sides.

32 and 33 are similar cams keyed on the

shaft 17 and adapted in their rotation to en-
gage with the contact bars 30 and 31 there-

by imparting to the shiding block a forward
and backward motion with each rotation of
the shaft 5. The shifting of the sliding
block as above stated causes the post 27 to
move and rock the governor bar 21 which
action 1s utilized to control the explosions 1n
the cylinders and consequently the speed of
rotation of the engine.

34 and 35 'represent the outlet or exhaust
pipes which have the usual ports therein
controlled by the usual valves 36 36", actu-
ated by the springs 37.

38 and 39 are the inlet pipes having the
usual ports therein controlled by the valves
40 and 40" actuated by the springs 41.

42 are tubes leading from the pipes 38
and 39 and connected with the T-elbow 43
from which passes a further pipe 44 leading
to a convenient source ot liquid supply such
as gasolene housed within the base member 1.

40 and 46 are reaulatmﬂ cocks for con-

trolling the supply of gasolene through the
pipes 42. The pipes 38 and 39 are directed

Patented Nov. 8, 1910. .

60

pieces 16" between
which we have placed the governor bar 21
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Spiral springs 26 are interposed be- -
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downwardly and have their lower ends

open so0 as to allow air to mix with the gaso-
lene which is drawn into the cylinder from
the pipes 42.

47 and 48 represent spark phIO‘S of any
“approved form located toward the ends of
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tho cylinder 2 and havmcv an actuatmﬂ' arm

49 which engages with the spark controllmg

rods shortly to be described.

50 are a set of plates secured to the cylin-

der 2 adjoining the spark plugs and 51 are

standards extending upwardly from the
plates and having bearings therein for the

rods 52 and 53 respeetwely located at the
opposite ends of the engine. The rods have

their inner ends 597 537 enlarged and

notched so as to receive the opposing bev-
eled edges of the governing bar 21. The

outer ends of the rods are each butted

against a downwardly directed arm 54 caxr-

15
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ried by a bracket 54’ extending from the
cylinder end which 1s de51gned to engage
- with the respective valves 36 and 36’.
ral springs 55 tend to hold the rods in a set '

SPl-

inward position.
56 is one of the spark plug controlling

- rods which is secured at its inner end by a

20
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pin 57 to an eccentric 58 located on the shaft

17. The outer end of the rod 1s slotted at
59 and is carried by a pin 60 which passes
through the slot and into one of the stand-

ards seourod to the cylinder.

61 1s a quadrant formed at the side of the

standard.
The extremity of the bar is ada ted to

engage in certain positions with the adjom-

ing arm 49 of the spark plug.

62 is a second spark plug controlhng rod

~ having its outer end slotted in a snmla,r

39

manner to the rod 56 there being a

pin 63
passing through the slot and 1nto the, base
of one of the standards 51 extending from

the cylinder.
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64 1s a quadrant formed at the 51de of the

adjoining standards.
65 1s a pin carried by the cylinder 2 a,nd
passing into and through a slot formed 1n

the rod 62. The 1nner end of the rod abuts
continuously against the face of a cam 66

‘keyed on the shaft 17 being held 1n engage-
Tt will

ment therewith by the springs 67.
be understood that the slots allow the rod
to have a longltudmal movement on the pins.
The outer extremity of the rod 62 1s 'ada pted
to engage with the arm 49 of the opposing
spmk plug.

At the side of each of the quadrants 61

~and 64 respectively we have pivoted a lever

55

68 the lower portion of which engages with

pm 69 carried by each of the rods 52 and
53.  Slidable pins 70 are carried by the le-
vers and are designed to enter the notches
71 provided in the quadrants whereby the
lovers can be held in adjustable positions

50 and ‘consequently the rods.

72 and 73 are latch bars pivotally secured
to the mner ends of the rods 52 and 53 by

pins 74. The inner ends of the latch bars

. are notched in the same manner as the inner

65

ends of the bars 52 and 53 while the outer |

ends are hooked at 75, the hooked ends be-

L
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| Ing dos,lgned to catch on the sta‘tlonaly pins

76 extendlno* upwardly from the standards 51.
77 are springs adapted to hold the latch

_fbars away from engagement with the pmﬂ

In order to better understand the 1nven-
tion we will now describe 1ts operation as-
suming the stop cocks 45 and 46 open to
supply gases to the cylinder, and further as-
suming that the piston be in the position
shown in the drawings and that the fly wheel

be turned by hand or otherwise in the di-

rection of the arrow. The piston accord-
ingly is passed from the left to the right
hand end of the cylinder and exhaust tales
place at the right hand end of the cylinder
while a charfro is being drawn in at the left
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hand. Shortly after the crank passes the
dead center position the exhaust valve 36"

is closed, the governor bar 21 passing away
from the inner end of the rod 53. A charge
is consequently immediately sucked 1in

| through the valve 40" at the right hand end

of the engine and the oh‘lrcve previously

| brought within the left hand end of the cyl-

inder is compressed, 1t being noticed that the
exhaust valve at the end of the cylinder is

closed, the governor bar being away from

the inner end of the bar 52. About the time
the piston reaches the crank end of the cyl-
inder the gases therein at the left hand end

are 1gmited by the spark plug controlling
‘rod 62 being brought into contact with the
arm 49 through the motion of the cam 66.
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The explosion caused by ignition forces the -

piston to the opposite end of the. cylinder

‘thereby compressing the gases at that end

which are 1gnited by the spfu.rk plug 48 the
spark taking place when the rod 56 engages
with the arm 49,

58. Consequently there 1s an alternative ex-
plosion at each end of the cylinder. If the
speed become too high at any time the gov-
ernor bar will be considerably tilted and
consequently will miss hitting the adjoining

ends of the rods 52 and 53, but will hit the

latch bars 72 and 73 with the result that the

100

1t being noticed that the -
motion of the rod 1S controlled by the cam
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hooked onds of the latch bars will be caught

by the pins 76 and held. When they are

held n thls position the bars 52 and 53 are
held by them in a position which keeps the
“exhaust valves 36 and 36" open and conse-

quently there will be no compression and
explosion at either end of the cylinder. The
speed will quickly reduce until the tilt of
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the controlling bar i1s such as to bring 1t

into engagement with the rods 52 and 53
when the latches will be released from the
pins 76 and thrown backwardly from en-
gagement with them by the action of the
spring 77. There will then be an explosion
at each end of the cylinder in the regular
way, the exhaust valves being alternately

closed and opened and the compressed gases

in. the cylinder olternately 1gnited.
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It 1s to be understood that the governor

bar 1s lifted backwardly and forwaldl by

the action of the cams 32 and 33 on the ex-

tending arms 30 and 31.
If one end of the cylinder should at any

time be out of order or if for any other rea- |

son 1t be desired to run the engine with only
one spark plug this can be done by shifting
either one or the other of the levelq 68. It
the left hand lever be shifted in the direc-
36 will
be open and no explosion will take place at
the end of the cylinder. Similarly if the
right hand lever be thrown in the direction
indicated by the arrow the right hand end

of the cylinder will be out of commission.

It would of course be advisable to close
either one or the other of the stop cocks 45,
46, depending on whatever end of the cyl-
inder it is desired to use. One end of the

cylinder could be thrown out of commis- |
therefrom

sion by closing the gasolene controlling
stop cock but i’ the exhaust valve were not
also opened there would be a back pressure
on the piston when operating as will readily
be understood,

What we claim as our invention is:

1. In an engine of the class described the
combination with a cvlinder having suit-
able outlet ports con*rolled by normally
closed valves located in the ends theteof, a
reciprecating piston within the cylinder,
and spark plugs located at the respective
encs of the cylinder, of cam actuated rods
controlling r11‘6:{-?51'11&1:@1}7 the action of the
sparlk plugs, a longitudinally slidable block
carried by the cylinder, means designed to
slide the block in opposite directions with
each stroke of the piston, a set of longitu-
dinally shdable spring pleqsed rods con-
trolling the opening of the exhaust valves,
and a governor bar carried by the slide

block rxda ted to displace the latter rods:

| 10110'1tud1nally, as and for the purpose

49

00

- controlling
spark phws a longitudinally slidable block

0D
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ried by

specified.
2. In an engine of the class described the

combination with a cylinder having suit-
able outlet ports controlled by normally
closed valves located in the ends thereof, a
reciprocating piston within the CVllIld"—‘I
and spark pluos located at the l*espectnm
ends of the cylinder, of cam actuated rods
alternately the action of the

carried by the cylinder, means designed to
slide the block in opposite directions with
each stroke of the piston, a set of longitu-

dinally slidable spring preﬂsed rods con- |

trolling the opening of the exhaust valves,
and a pivotally supported governor bar car-
the slide block adapted to hit
Or 1MISS the adjoining ends of the latter rods
according to the variations in the speed of

rotation of the engine, as and f01 ‘rhe pur- :
, pressed slidably supported rods having their *5¢

o pose specified.

sec
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3. In an engine of the class described the
combination with cylinder having suit-
able outlet ports controlled by 1101mally
closed valves located in the ends thereof, a

- reciprocating piston within the cyhnder

and spark plugs located at the respective
ends of the cylinder, of a saddle permanently
rred to the ene*me a rotatable cross shaft
mounted in the saddle oppositely disposed
cams located at the ends of the shatt, rods

- operated by the cams and controllmo* al-

ternately the action of the spark pluﬂs a
slide rod carried by the saddle having con-
tact bars extending therefrom in opposite
directions, cams secured on the shaft and
engageable with the contact bars in their
rotation, spring pressed longitudinally slid-
able rods abutfing downwaldly clirected
arms bearing on the exhaust valves, a
ctally f:upported oovernor bar carried by
the slide block havmo a post extending
with an adj ustable Weighted

iember - thereon said governor bar being
acdapted to engage with the latter 10n01t11-
d1mlh extendmf) rods, and spring means
engaging with the Dovernm bar ftdapted to
minimize the oscillation thereof, as and for
the purpose Spec1ﬁed

4. In an engine of the class described the
combination with cylinder having suitable
exhaust ports normally closed b-y spring
pressed valves at the ends thereof there be-

70
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Ing a reciprocating piston within the cyl- -

mder of a govemor comprising a longitu-
dlnall slidable block carried by the cyl—
inder, means for sliding the block alter-
n%tely backwardly and forward]y with each
stroke of the piston, longitudinally extend-
Ing spring pressed rods carried by the cyl-
inder abutting downwardly directed pivot-

ally supported arms located at thelr outer

ends adapted to engage with the exhaust
ports, with their inner ends notched, a pivot-
ally supported bar carried by the slide block
having its ends tapered, stationary vertically

- dlrected bolts passing upwardly throucrh

openings provided in the bar and supplled
at their upper ends with nuts, springs inter-
posed between the nuts and the ends of the
bar, and a post extending vertically and
centrally from the bar and having an ad-

justable weighted member ther eon, as and

tor the purpose specified.
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5. In an engine of the class described the

combination with a cylinder having a re-
ciprocating piston therein, there being suit-
able means for mtroducmg an explosive
charge into either end of the cylinder and
for 1gniting the same, and suitable exhaust
valves controlling the exhaust ports located
in the ends of the cylinder, of pivotally sup-
ported arms carried by brackets extending
from the cylinder ends having one end rest-
ing on the éxhaust valves, a set of spring

120
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- 1n the outward movement to open the ex- |

outer ends abutting the free ends of the
arms aforesaid, means consisting In levers
for shifting the rods longitudinally, and an
oscillating governor bar carried by a re-

ciprocating slide block located on the cyl- |

inder, said governor bar being designed to
engage alternatively with the rods, as and
for the purpose specified. o

6. In an engine of the class described the
combination with a cylinder having a re-
ciprocating piston therein, there being suit-
able means for introducing an explosive
charge into either end of the cylinder and
for igniting the same, and suitable exhaust

valves controlling the exhaust ports located |

in the ends of the cylinder, of a set of spring
pressed longitudinally shidable rods adapted

haust valves, spring pressed latch bars pivot-
ally secured to the rods and having one end

hooked, a stationary pin adapted to receive

~and hold said hooked ends, and an oscilla-

290

30

tory governor bar carried by a reciprocating
slide block located between the ends of the
rods, said governor bar being designed to

engage with the adjoining ends of the rods

or with the adjoining ends of the latch bars
depending on the oscillatory position of the
governor bar, as and for the purpose speci-

Red.

7. In an engine of the class described the

075,024

combination with a cylinder having a re-

ciprocating piston therein, there being suit-

able means for introducing an explosive

charge into either end of the cylinder and .

for 1igniting the same, and suitable exhaust
valves controlling the exhaust ports located
in the ends of the cylinder, of a set of alined
longitudinally slidable spring pressed bars
carried by the cylinder and abutting pivot-
ally supported arms engaging the exhaust
valves, an oscillatory governor bar carried
by a reciprocating slide block adapted 1n
the normal speed conditions of the engine
to engage alternately with the adjoiming
ends of the rods, and latch bars pivotally
secured to the inner ends of the rods having

‘hooked ends engageable with a stationary

pin, said latch bars having their inner ends

adapted to engage with the ends of the re- ;

ciprocating governor bar when the speed of
the engine 1s above normal thereby hooking

10

the latch bar on the stationary pins, as and |

for the purpose specified.

Signed at Winnipeg, in the Province of

Manitoba, this 24th day of September 1909.

~ CHARLES ERICKSON.
JOHN PEARSON.

In the presence of—
(3. S. RoxBURGH,
M. A. SOMERVILLE.
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