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To all whom it may concern:

,Be it known that I, Orarxar Povmassky,
asubject of the Emperor of Austria-Hungary,

reslaimg at Warren, Warren county, Penn-

& sylvania, have invented a new and useful
. ‘9

10

Improvement in Regulating Devices for In-
ternal - Combustion Engines; of which the

fialloa?in% 18 & specification. )
The onject of my invention is to provide

1neans tor controlling and regulating the oper-

- afion of internal combustion engines: and to
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shis end it consists in a novel regulating appa-
ratay, by means of which the lift of the ad-.

mission valve as well as its point of closure

- or cub off may be varied quickly and accu-
Tately .according to the load on the engine;

LS

the movement of said valve being at all

times & positive one and controlled easiiyv ov
‘the governor; and the entire mechanism e~

ing as simple, compact, and effective as pos-
sinle. I attain these objects by the mechan-
13m shewn in the accompanying drawings, in
which . - | o

HFigure 1 is a section through a gas engine

- ¢ylinder, and showing also my mproved

regulpfing mechanism in section. Fig, 2 is

an enarged longitudinal section through the

cylinder of the regulating mechanism..
fzke symbols of reference indicate like
paris in each of the figures. |
The regulating mechanism is shown and

s aeribed in econnection with a horizontally-

aciing engine, and with an admission valve
controlling the gas and air mixture supply;

% Lut tois presentation of the invention is not

miended as a limitation to engines and valves

of apy particular type or form. |
Referring to Fig. 1 of the drawings:—1 is
2 cylmder provided with an inlet opening
2, above which is bolted to the cylinder a
valve-casing 3, inclosing the valve-cage 4.
Ine interior of the valve-casing is divided
1nto two ehambers, the upper chamber 5 he-
e suitably connected to the gas supply and
the lower chamber 6 being connected in a7)-
propriste manner to the air supply. The
valve-stem 8 is provided at its lower end with
wdisk-valve 9, and has also rigidly mounted
on it & eylindrical valve 10, for controlling the
gas supply to the cvlinder. The valves 9
ainci 10 are held closed by means of a sprin

o
A - - - - » b .
1i, one end of which bears againkt the top
~of tha valve-cage 4, and the other end against
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of the extension 56, to which the lever 14 is

pivotally connected by means of the pin 15.

-To the right-hand end of the lever 14, by

means o; the pin 19, is pivotally connected
a. rod 20, the lower end of which is provided
with a pin 23 on which is loosely mounted
the roller 24, The roller 24 and the rod 20
are moved by means of a cam 28, rigidly

-mounted on a shaft 29, which is rotated as
usual from the main shaft of the engine, the

rolier 24 and the rod 20 being held in proper
relation to the cam by the link 25, rocking on
pin 26, which is suitably supported on any

Tixed part of the engine frame, the roller 24

being kept in contact with the cam by the

spring 27, | - |
JYor actuating the mechanism an eecentric

coald be used instead of a cam, in which case

‘the guiding limk 25, spring 27, and pin 26

would be omitted. | -
A piston 52 is suitably fastened to the
valve-stem extension 56 and fits snugly but

can siide freely in the c¢vlinder 53, the walls
~of which are provided with-openings 54, per-
mitting a certamr anmount of air to enter

the evhinder during the downward stroke of
the admission valve. The air Gutlet is con-

trolled by an adjustine serew 352, by means

of which certain resistance to the emission of

the air can be secured for a purpose heremnaf-
| - 30

ter desceribed. :
The admission-valve actuating lever 14 is

fulerumed on the pin 232, supported on the

cviinder 22, | o | |
Referring to Fig..2, thie evlinder cover 31

18 provided with a stufling-box 32, forming a

tight joint around the rod 51 which passes
through it.  The piston 21 fits snugly to the
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walls of the exlinder 22, but can slide freely

i the cylmder, and it divides the interior of
the eylinder into"two independent compart-
ments.  The lower compartment 33 is filled

completely with any desired incompressible
lquid, and the upper compartment 34 is par-
tially filed with the same liquid, provision,
however, heing madé for a cushion of air at
the top for a purpose which will be herein-
arter explained. .The cylinder cover 31 is
provided with projections 35, 36. |

The cylinder 22 is provided with & by-pass
opening 64, which i1s controlled by the valve
60, hield normally closed by means of a spring

61%. A lever 61,.carrying at its end a roller
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, xed on the valve-stem 8 by means | 62 is suitably connected to the valve 60,
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The piston 21 is provided with an auto-

 matic relief valve 58, pressed to its seat by a

~ spring 59.

10

The piston 21

means of the ﬂm:'in%l openings 512 1n- the
frame, as to permit the cylinder 22 to move
laterally when the pivot 23% is subjected to &
lateral movement by the lever 14 due to the
movement of the pivot 15 followimng the

magvement of the admission-valve."

Referring to Fig. 1, the admission valve is

controlled by the lever 63, pivotally connect- |

~ ed to the admission-valve lever 14, the other

end of the lever 63 being connected in an ap-
propriate manner to the governor of the en-
gine. - | - ;

The operation of my improved regulating

. device 1s as follows:—Corresponding to the
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- the cushion of air hereinbefore referred to 1s
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65 upper end of the cylinder, the pressure being

position of the governor, the lever 63 opens
the valve 60 sooner or later, and the hiquid is

forced from the compartment 33 past said
valve, the cylinder 22 sliding upwards on the

piston 21, thus changing the lift and point of
cut-off of the admission valve. During the
period that the valve 60 remains open, the
piston-rod 51 will enter more deeply into the
cylinder 22, thus increasing the amount of
the piston-rod inclosed by the cylinder. To

prevent any excessive pressure and resulting
leakage of the liquid through the stufling-!

box 32 and around the stem of the valve 60,

provided at the upper end of the compart-
ment 34 of the eylinder. - = -

In the operation of the device, the pivot 15
moves downwardly while the pilvot 232 1s
moving upwardly, the purpose of such con-
struction being to assure a constant point of
opening of the admission valve which would

not be realized if the pivot 15 began to move

down onlv after the pivot 232 has come to
vest. When full lift of the admission valve
is required, the pivot 23* naturally does not

move vertically at all.

Due to the form of the cam, the admission
valve would strike its seat with increased ve-
locity when closing earlier. To avoid this
objection and to assure a smeooth seating of

the admission valve at all times, the cushion-;
mg device, consisting of the piston 52, dash-

pot cylinder 53, adjusting screw 552,-and

openings 54, 55, hereinbefore referred to, is"

provided. After the admission valve closes,

the cylinder 22 follows the movement of the.

rod 20, the liquid passing through the auto-

matic relief valve 58, and also through the

valve 60 should the same still remain open.

In the operation of thé device, the pressure -

in the cylinder 22, due to the opening of the
admission valve 9, 1s confined to the lower or

imperforate end of said cylinder, and conse-

quently the leakage of the liquid in said cyl-
inder is not lost but merely transferred to the

Is provided with a-'pist{m— f
rod 51, so connected to the éngine frame by | ble of modifications 1n form, construction,

|
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substantially destroyed in the narrow pas-

| sage connecting the two compartments of the

frame and dividing the interior of the cylin-

cylinder. - . _
It is obvious that my invention is suscepti-

70

and arrangement of the parts, without de- -

parting from the principle thereof; and con-

sequently I do not limit myself to the par-

ticular details of construction and arrange-

ment illustrated and described, nor to any

79

particular type of governor and its attach-

ment to the mechanism.
| I Cl&lm g | .
1. A regulating device for internal com-

‘bustion engines, comprising in combination-

an admission - valve actuating mechanism,

a cylinder closed at both ends one of said |
ends ‘being imperforate, said cylinder con-
taining a substantially incompressible hguul*

and being provided with ‘a piston dividing
the interior thereof into compartments and

with a device controlled by the governor tfor

80
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permitting the liquid to pass from one side

of the piston to the other for the purpose of
changing the lift and the cut-off of the ad-
mission-valve, said eylinder being connected
to sald admission-valve actuating mechan-
ism and the piston thereof being connected

90

to the engine frame, whereby the pressure

due to the opening of the admission valve of

the engine is exerted between said imperfo-
piston substantially as de-
seribed. ~ )

rate head and the

2. A regulating device for internal com-
bustion engines, comprising I combination
an admission-valve, a cylinder containing a

substantially incompressible liquid, a piston

i said cylinder connected to the engine

der into two compartments, an automatic

relief valve adapted to open communication
between said compartments, a device con-

trolled by the governor of the engine for per-

mitting the liquid to pass from one compart--
ment to the other for the purpose of chang--
ing the hft and the cut-off of said admission-

100 -
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valve, a member for operating the admission-

valve pivotally connected to said cylinder

and miechanism actuated by the engine for

imparting movement to said member, sub-
stantially as described. | '

3. A regulating device for internal com-

bustion engines comprising In combination

115

‘an admission - valve, a device for secur-

|

ing. a smooth seating of said valve, a cyl-

inder e¢losed  at both ends containing a

substantially incompressible hquid, a piston

der, mechanism actuated by the engine for

120

in sald ecylinder connected to the enzine
frame and dividing the interior of the cyl-
| Inder mto-two compart.aents, a device con-
trolled . by the governor of the engine for
permitting the liquid to pass from one com-~
“partment to the other, a lever for opersting
the admission-valve fulcrumed tosaid ¢ 7lin- -
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- 1mparting movement to said lever, and an

10
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automatic relief valve adapted to open com-
munication between the said two com-

- partments of the cylinder, substantiallv as

described. | -
- 4. A regulating device for internal com-
bustion engires comprising in combination

‘an admission - valve, a cylinder closed at
both ends containing a substantially in-

compressible liquid, a piston in said cylinder
connected to the engine frame and dividing
the interior of the cylinder into two com-
partments, a device controlled by the gov-
ernor-of the engine for permitting the liquid
to pass from one compartment to the other,
a device by means of which the amount. of
the mcompressible liquid may be kept con-
stant, a lever for operating the admission-

valve fulcrumed to said cylinder, and

mechanism' actuated by the engine for im-

parting movement. to the lever; the pisten -
or the cylinder being equipped with an auto-

matic relief valve adapted to. open communi-
cation between the said two compartments
of the cylinder, substantially as described.

3. A regulating deviee for internal com-
bustion engines comprising in combination
an admission-valve, a eylinder closed at both
ends containing a substantially incompressi-

ble liquid, a piston in said eylinder connect-

ed to the engine frame and dividing the in-
terior of the cylinder into two compartments,

‘a device controlled by the governor of the

35

engine for permitting the liquid to pass from
one compartment to. the other, an elastic

-l

cushion in one of the compartments, a lever
for operating.the admission-valve fulcrumed

to said cylinder, and mechanism actuated
by the engine for imparting movement to

said lever, the piston or the cylinder being
equipped with an automatic relief valve

~adapted to open communication between the

name

sald two compartments of the cylinder, sub-

stantially as described.

6. A regulating device for internal com-
bustion engines comprising in' combinatiort

an’ admission-valve, a piston fixed on the
spindle of said valve, a dash-pot ¢ylinder
inclosing said ‘piston, a cylinder closed at
both ends and containing a substantially
incom{)ressible liquid, a piston in said .last-

~cylinder connected to the engine

o

40

45

50

frame and dividing the interior of the cyl-

inder. into two . compartments, a valve in
sald cylinder held ‘normally closed by a

spring, a-member for operating the-admis-

ston-valve fulerumed to said cylinder; mech-

00

anism actuated by the engine for imparting

movement to- sald member, and .d valve
operated by a lever fulcrumed to said them-
ber for permitting- the liquid to pass from

one compartment to the other, said.lever

being controlled by 'the governor of the en-
gine, substantially as described.
In testimony whereof I have hereunto set

" OTAKAR PODHAJSKY.
Witnesses: . = . ' '
S. H. BtrRKHART,
R. l.. ALEXAXDER.

“my hand.
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