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To all whom z,t may J CONCer:

Be it known that I, GUSTA® J OEANSON a

' citizen of the United qt&tes residing at Ber-

- wyn,in the county of Cook and State of I1li-
T0i8, have. lnvented a certain new and useful
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Improvement in Gas-Engines, (Case No. 1,)
of which the following is a full, clear, concise,
and exact descrlptw'] reference belnﬂ' had to
the accompanying drawings, forming apart of
this specification.

My invention relates to a gas or 0il enfrme,

my object being to provide means for open-
ing and eclosing the exhaust-valve, and, fur-
‘thermore, to prowde a pump adapted to be
actuated at proper intervals to force the.oil

into the ignition or mixing ehamber. .
In gus-engines, as usua,lly constructed, a

“working stroke occurs only during each al-

ternate cvele an explosion taking g place,which

drives the piston forward, the wturu stroke

of the piston being lltlllZ@d to eject the ex-
ploded gas from the cylinder, while a second
stroke creates a suction to draw a fresh sup-

- ply of gas and air .into the cylinder, the ex-
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plosion taking place upon the subsequent
return of the plStOll’ to the initial position.

" Since the exhaust-valve must be opened only

on each second stroke, some means for caus-

- ing the opening of the Valve once during each

30

two strokes must be provided, and it has been

ber,

fNo mode] Y .

par ted Lo the portion upon which thevalve is

mounted. In order to secure the interposi-

| tior. of the pin or projection between the two

parts of the.valve-rod at the proper moment,
the pin is connected, through. mtelmedmte

lever mechanism, with a small piston adapted

to move in a cylmder which eommunicates.
with the main cylinder of the en gine, so that
when the piston nears the end of its travel
the valve-operating piston’is moved forward,

due to the-compression within the cylmder
thus thrusting the pin between the two parts
of the valve-rod, so that as the valvé-rod is

moved longlbudmally the exhaust-valve is
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opened at the proper time to permit the es- -

cape of the exploded ‘gases.. I.also utilize

the varying pressure within the cylinder of

the engine for operating the pump which
forces the oil into’ the iznition-chamber.
admission-portis pr ovided thr ough which the

airandoilareadmitted into the mixing-cham-
the port- being normally closed by a
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within the eylinder as the piston moves for- .

va,lve, which,when a partial vacuum is formed

ward, is drawn from its seat by the suetion,
thus openmw the port for the admission of
the-air and oil. "J‘he Dllll‘lﬂ'er.-ﬁt the pumpis

| connected with the valve, so that as the valve 8¢
moves; due to the suction, the plunger is .
thrust into its barrel to force the oil intothe -

An
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usual fo employ gear-wheels for secur m ¢ the | ignition-chamber. | |
proper movement, . . - { . I provide a governor. .whish responds o
It is the object of my mventwn to secure | changes of speed for controlling the stroke of 83

 the opening of the exhaust-valveat the proper
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time without the employment of gear-wheels,
whichare. troublesome and ]1a1d to keep in
repair, and I utilize the pressure within. the

cylinder for effecting, through intermediate

mechanism, the opening of the exhaust-valve.
Ju the preferred form of my invention I

employ a cam mounted upon the main shaft

- of the engine, the cam being adapted to en-

45

~ gage a roller carried upon the end of the Ion-_
gitudinally-moving valve-rod, which carries

the exha.ust—-valve The valve rod is made

in two parts, the one carrying the roller be-
ing adapted to contmuously move to and
fro, while the part carrying the valve re-

~ mains normally at rest, being- ‘moved only

50

when a pin or proj iection is inserted between

the pump, the governor preferably aeting to .

vary the tension of a spring opposing the
‘movement of the inlet-valve, the pump-plan-

oer being mounted to move- with the inlet-

valve
ger.is moved by the inlet-valve thus depends

upon the tension of the spring. In practice’

I find it desirable to provide for a slight free-

‘dom of movement between the pump- plunfrer.-
and the inlet-valve, so that when the speed is

a maximum and the inlet-valve is unable fo
move the pump-plunger against the tension

-of the spring the inlet-valve may move rela-

tively to the pump-piunger to permit the par-
tial opening of the inlet-valve and thus admit
air to the cylinder; otherwise the engine-pis-

-ton would create a vacuum, thus necessu:at

the two parts, whereby the longitudinal move- | ing the waste of considerable power in mov-
‘ment of the part carrying the roller is im- | ing the piston forward The governor acts

The extent to which the pump-plun-

90 -
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plunger, tlie tension of the spring being con-
tinuously varied in exact accordance, with the

‘change of speed of the engine. The governor

is thus of the continuous-contact type as dis-
tinguished from that class in which the gov-
ernor acts at intervals to eontrol the speed
according as it rises above.or deereases below
definite values. By the employment of a

continuous-eontact governor the quantity ot

explosive material drawn into the eylinder is

-exactly proportional to the power to be.de-

veloped.

I will deseribe my invention by reference

to-the accompanying drawings, in which—
Figure 1 is a vertical sectional view of a

specific form of erngine embodying my inven-.

vion. Fig. 2 is a top view thereof. I'ig. 31s
a view in elevation. Fig. 4 1s an end view.
Fig. 5 is a transverse sectional view through
the cvlinder and ignition-chamber. Iig. O
diagrammatically illustrates the relative

“movements of the crank of the engine and

the cam effecting the actuation of the exhaust-

valve. Fig. 7 is a sectional view showing in
detail the connection between the parts of the
exhaust-valve rod. Fig. 8 is a detailed view
of the cam and its engaging roller. Figs.-9
and 10 are detail views of the governor. |
Like parts are designated by the saume let-
ters of reference in each of the several fig-
ures. | o
Upon the shaft a of the engine is mounted

. a cam a', against which a cain-roller «°
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mounted upon the end of the valve-rod b, is
adapted to bear. The valve-rod bis adapted
to move longitudinally in the bearings 0’ b2,
and a coiled spring d’rests between the bear-
ing b’ and a collar provided upon the valve-
rod to yieldingly press the valve-rod toward

the cam. |

“The end of the valve-rod b, which is forined
into a tongue b, is adapted to move in a slot
¢', carried in the casting ¢. = (See I'ig., 8.) The
casting ¢ is mounted upon the portion &° of
the valve-rod, and the latter passes through
a stuffing-box into the exhaust-chamber d,
and carries upon its end the exhaust-valve
d’, adapted to seal the exhaust-port d?, open-
ing from the ignition-chamber ¢ into the ex-
haust-chamber d. A coiled spring b® nor-

mally maintains the exhaust-valve d' in po-

sition to seal the port d®. A pin c®isadapted
to move within the casting ¢ and normally
rests with its end drawn back, so as to per-

mit the tongue b* to move freely within the |
| traveling from DB to C, and. at the point C the

slot ¢’, a coiled spring ¢® being provided for

maintaining the pin ¢?in this position. When |

the pin ¢? is thrust forward into the slot ¢/, it
is engaged by the end of thetongue b* upon
the advance of the valve-rod ) and the por-
tion U° of the valve-rod which carries the

casting ¢ is moved to the left to raise the ex-

haust-valved' from its port. The pin c®* must
be thrust forward in position to be engaged
by the tongue b*only upon each second stroke,

eonstantlyupon theinlet-valveand the pump- | ing its working stroke. . The pressure of the
oas within the.cylinder during explosion is

utilized for advanecing the pin c? the end of

the pin being conneccted by a link ¢! with a

pivoted lever ¢* upon the end of whieh is

mounted the rod ¢*, carrying upon its end the
piston ¢%, adapted to move within the cylin-
der ¢®. The pressure within the engine-cyl-
inder moves the small piston ¢' to rock’the
lever ¢® upon its pivot and thrust the pin ¢°
forward into the path of the tongue 0%

The form of the cam a’ is shown in detail
in I'ig.- 6, the eam-surface Deing concentric
between the points A’ and I3, likewise con-

centric between the points'B’ and C’', though

with a greater radius. Detween the points
C' and D’'the radius of the cam gradually. In-
ereases until it is of a maximum length at

the point D', the radius then gradually de-

creasing to the point A", ‘I'he main shaft of
the engine, upon which the erank and cam are

mounted, as shown in the several figures,

is rotated in a clockwise direction, and the
roller a® engages the concentric portion A" B’
of the cam while the cerank is traveling from
A to D.
B to C the roller «? engages the concentric

portion B’ C’ of the cam. ~ While thecrank is

traveling from Cto D the roller¢*isin engage-
ment‘with the portion C' D’ of the cam, and

While the crank is traveling from

7¢
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the roller is in engagement with the portion

D' A’ of the eam: while the crank is travel-

ing from D back to the initial position A.

The construction of the casting ¢ and asso-
ciated parts is illustrated in detail in I'ig. 3,

a cotter-pin ¢*, carried upon the castingc, be-

100

ing adapted to move in a slot b7, provided in

the end of the portion D® of the valve-rod.
While the erank istraveling from A to I3 the
pin ¢? is thrust forward into the position illus-
trated in Fig. 8, the end of the tongue b! oc-

| eupying the position indicated by the dotted

line in Fig. 8, that is, out of engagementwith
the pin ¢®. During this time the roller o7 is

in engagement with the portion A’ B’ of the
cam, this portion being concentric and the

tongue consequently remaining at rest.
~ Yhen the portion B' C"of the cam engages

| the roller, the tongue b!is thrust forward and

engages the pin ¢* thus locking the pin in. its
advanced position and preventing its. with-

drawal should for any cause (such as the leak-

age of the gas past the piston) the pressure
upon the small piston ¢%.be removed. Dur-
ing the time the portion B’ C' of the cam is
in engagement with the roller the crank is

exhaust-valve begins to open, the portion C
D’ of the cam engaging the roller and moving
the valve-rod U° to the left. The exhaust-
valve is completely open when the point D’ of
the eam is in engagement with the roller, at
which time the crank occupies the position D.

| As the portion D" A’ of the cam engages the

roller thé exhaust-valve is gradually closed.

The exhaust-valve thus begins to open when

that is, as the piston is moving forward dur- { the crank is at the point C, is completely

IOS
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) opened. when the erank is at the Uomt D and ° ball o' flies outward thus t.hrustmg the wedge-

. * is closed at the end of the stroke, that is, when
the: piston is returned.to its initial poswion |

;A pump g 1is provided, the plunger g’ of

which carries a cam- roller g*, adapted to be

engaged by the cam a’, the plun ger being thus
reclprocated during each revolution of the
~cari. - The pump g is connected by a pipe. ¢°

with a 1eserv01r g*, from which extends an

overflow-pipe ¢°. Tlie reservoir ¢* communi-

- cates with the barrel of a pump h, the pump
‘h'béing connected by means of a pipe i’ with:
a pipe hﬁ extending to the admission-portk,

opening into theignition-chamber e, said port
k being - normally closed by a valve %'.. An

air-pipe I comimunicates with the pipe hZ.

. The oil from the pump A~ and the air from the
pipe [ pass through the port & into the igni-
tion-chamber.
a rod or stem k% normally pressed downward

by means of a coiled spring k% to maintain the-

valve %' upon its seat. The lower end of the
rod k? is connected with a lever m, pivoted at

m’' and connected by its oppomte end t0.the

plunger A’ of the pump h. ~ During the work-
ing stroke of the piston the valve h is main-

tamed closed by the pressure within the cyl-.

inder, and during the bubsequent return

stroke, while the exhaust is taking place, the |
_exhaust - valve and actuating connections

- valve %/ remains closed; butu pon the ad vance
of the piston a partial vacuunm is formed with-
in the cylinder and the suction causes the

movement of the valve k' inward, the valve.

. being then raiséd from ifs seat. The raising

of the valve from its seat causes the turning

of the pivoted lever m upon its pivotm’ and
thrusts the plunger 7° of the
“ward, thus forcing the oil through the pipes 2/
and R into the wnmon chamber. At the
samé time air is admitted through the pipe [
and passes with the oil into thc ignition-
chamber.

I provide a governor which acts to vary the'.
~ stroke of the p]mwer under var ymgloadﬂ, at |

the same time acting to control the move-
“ment of the inlet- valve.
prises a pwoted lever 0, carrying upon its end
~a ball o', a spring 0* being provided for op-
posing the outward movem ent of the governor-
“ball. Upon the lever ois prowded a wedge-

sh&ped portion o%, which is adapted to rest

~ between the hub of the fly-wheel and the

wheel 0%, mounted upon the shaft @ and being |

capable of moving longitudinally ther eona. )
spring o® being provided for yieldingly main-

taining the wheel o* toward .the hub of the

fly -Wheel The ‘wheel 0! carries a beveled
“ periphery adapted to engage the beveled end
of a rod p, movmg ver Llcally in the bearings

6o P’ p° aspring p° being prowded for normally

maintaining the rod p in an elevated posi-
tion. The Tod P 18 wnnected by its end to

the beveled end of rod p,
downward and rocking the lever. p* to 111-

Upon the valve &' is mounted

pump h down-

The governor com’’

shaped portion o° between the hub of the fly-

wheel and the wheel 0* and moving wheel o
longitudinally upon. the shaft a. The bev-
eled periphery of the wheel o* thus engages
thrusting the same

crease the.tension with which the: spring p®
pulls the end of lever m upward. The force

required to raise the inlet-valve &' is thus in-
creased, and in consequence the suction with-

in the cylmder is unable to move the inlet-

valve and the plunger of the pump through

as great a dlsta,nce as before the tension of
the springp° was increased. - When the speed

of the engme ‘decreases, the tension of the

spring p® is deereased and the movement of
the inlet-valve and the stroke of the pump-
plunger are increased.

Whlle T have illustrated my invention in-
connection with a specific mechanical con-
struction, itis evident that my invention may

‘be othermse embodied, and 1 do not desire to

limit myself to debatls of mechamca,l con-
struction.

Having described my mventlon what I
claim as new, and desire to secure: by Letters
Patent, is— * |

1. Ina gas-engine, the combination with the

therefor, of a cam of 1rregular ‘periphery
mouqted upon the main shaft of the engine,

‘a short portion of the periphery of said cam
-being adapted to lock and maintain said ac-

tuatmg connections of the valve in operatwe
position, another and longer portion being
adapted toopen the valve, and the remaining

{ and longest portion permlttmg ‘the closing
of the va,lve and the release of the actuat-

ing connections th@reof snbstanmally as de-

-‘scrlbed .
2. In a ﬂ'as-engme Lhe combination with
110

ignition-chamber e of the exhaust-valve d’,
slott ed casting ¢,rod 6°connecting theexha ast-

valve and the said casting
in eylinder ¢® by the force of the explosion in

‘the ignition-chamber, pin.c® actuated by the

mov 'ement of the sald' piston to enter within
the slot in casting ¢ in the path of valve-rod
b, valve-rod b extending within the slot in -
eabtmg ¢ and cam ' of irregular - periphery
mounted upon the main shaft of the engine,
a short portion of the periphery of said cam
being adapted tolock and maintain the actu-

'atmg coinections of the valve in operative

position, another and longer portion being
adapted to open the valve, and the remaining
and. longest portion permlttmtr the closing of
the valve and the release of the actuating con-
nections thereof, substantially as desctibed.:

3. The combmatwn with a cam mounted
upon the shaft of the engine, of a part carry-

100
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, piston ¢" moving -

115

120

125

ing a cam-roller addpted to engage said cam

and to be reciprocated thereby, an exhaust-
‘valyve, a longitudinally-movable part upon .
which said valve is mounted, a slotcarried in. -~ -
the:end of one of said parts within which a

the end of the pivoted lever p* journaled at | 130
.. p°to flactlond,lly rotate. The opposme end
- 65 -of lever p* is connected by a spring p® with
the end of lever m. :Asthe speed increases,

due to a decrease of the load the governor- |




tongue carried upon the other part is adapted

to move, a pin adapted to be inserted into

sald slot 1n the path of said tongue, an aux-
1liary eylinderin communication with the en-
gine-¢ylinder, and a piston moving in said

- eylinder and connected with said pin; sub-

10

stantially as described.

« 4. The combination with a rod {° carrying
the exhaust-valve, of -the casting ¢ mounted
upon the end thereof and carrying a slot ¢/,
said casting havinga slight freeddin of move-

ment relatively to the exhaust- valve, -the

- tongue bt adapted to be reciprocated in the

20
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-slot ¢/, the pin ¢* adapted to be moved into

the slot in the path of said tongue, and the
cam @' forreciprocating said tongue and hav-
ing the concentri¢c portion B’ C’ adapted to

maintain the end of the tongue in engage-

ment with the pin ¢® without 1mpa.rtmg lon-
gitudinal movement to the rod 6°%; substan-
tially as described.

5. The combination with a part adapted to
be moved by the suction within the engine-
cyl,tn dér,ofapu mp—plun geroperated thereby,

a spring opposing the movement of said
plunger, and a governor for regulating the
tension of said spring; substant1ally as de-
seribed.

6. The combination with an inlet-valve
adapted to be moved by the suction within
the engine-cylinder, of a pump-plunger op-
erated ther eby, and a governor for regulating

the movement of the plunn‘er and the inlet-

valve to control the quantity of explosive

mixtureadmitted to the engine-cylinder; sub-

stantially as described.

7. The combination with an inlet-valve
adapted to be moved bythe suction within the
engine-cylinder, of a pump-plunger, a spring
opposing the movement of theinlet-valve and

the plunger, and a governor for varying the.

tension of said spring to control the quantity
of explosive mixture drawn into the engine-
cylinder; substantially as deseribed.

8. The combination with an inlet-valve op-
erated by the suction within the engine-cyl-
inder,of a pump-plangermoved bysaid valve,
a governor for controlling the'strokes of the
pump-plunﬂ'er and of the inlet-valve, and
means for permitting a slight freedom of

movement of the valve relatwely to the plun- |

oer to admit air to the engine-cylinder when
the plunger remains at rast: substantially as
described.

9, The combination with a longitudinally-
movable wheel or disk mounted upon the en-

!
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oine-shaft, of a wedgeinter po'séd between said

wheel and a part mounted stationarily upon
the engine-shaft,said wedge when moved serv-
in m.to impart lonwitudmal movement to said

wedge, & CGTltl olling-levere
gagement with 9a1d longitudinally-movable
wheel and adapted to be operated by the lon-
citudinal movement of sald wheel, a pump-
plunwer and an inlet-valve, the str oke of said
plunger and the stroke of said inlet- valve be-

‘ing controlied by the movement of said oper-

atmfr--]ever, stubstantially as described.

10. The combination with a longitudinally-
movable wheel or disk mounted upon the en-
gine-shaft; of a wedgeinterposed between siid
wheel ..a}nd 8 part m ounted stationarily upon
the engine-shaft,said wedge when moved serv-

ing to impart lonmtudmal movement to said

wheel ordisk, a governor-ball for moving said
wedge, a contmllmg-;ever continuously in en-

wheel and adapted to be bperated by the lon-

gitudial movement of said wheel, and an in-
Llet valve the stroke of which is controlled by

the movement of said operating-lever: sub-
snantmlly as described. -

11. In a gas-engine, the combination with
the 1gn1t10n -chamber e, of the exhaust-valve
d', slotted casting c, rod b® connecting the ex-
lmust-valve and the said casting plbLOH e
moving in cylinder ¢® by the force of the ex-

Oc

b w heel ordisk, a governor-ball for moving S.‘Elld -
continuouslyinen-

gagement with said longitudinally-movable =

&6

plosion in the ignition-chamber, pin ¢® ac-

tuated by the movement of the 'said piston

to enter within the slot of easting ¢ in the

path of valve-rod b, valve-rod b extendmw
within the slot in casmng ¢, cam a’ mounted
upon-the main shaft of the engine, the pe-
riphery of said cam being provided with por-

tion being reapectwely of increasing and de-

creasing mdms a shott portion of the ‘pe--
_rlphery AC bemg adapted to actuate the
valve-rod to lock and maintain pin.o® in po-

sition when the said pin is forced within the
slot, portion C’' B’ being adapted to open the
Va,lve, and the longer portlon B A’ permit-
ting the closing of the valve and the release

.of the actuating conne(,t,mns thereof sub.:.tan-

tially as described. -
In witness wherdof I hereuntosubser 1be my .

pame this16th day of September, A, D. 1895.

GUSTAF JORANSON.

Witnesses:
CARL H. PETERSON
W. CLYDE. Jo*m:a.
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tions A’ C', C' D' and D’ A’, the ‘latter por- o
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