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] "
- Be it known that I, WiLriam A. HANSEN, |
& eitizen of the United States, residing in the
city and county of San Francisco and State
5 ‘of California, have invented new and useful
improvements -in Self-Starting Devices for
Gas-fngines, of which the following Js a
speeification. o =
My invention relates to devices which are-
10 gspecially applicable for the starting of in-
véernal combustion engines without a pre-
Aminary cranking or other starting mechan-,
"It consists in the combination of parts,
15 snd i ‘details of construction which will be
mare-fully explained by reference to the ac-
companying drawings, in which—
..Flgur_e__lﬂ

“To all whom it may concern:

|

igure 1 is a longitudinal section through
~ the valve-hox. Fig. 2 is a cross section of
20 same. -Fig. 3 shows a modification of con-
- straction, - Fig. 4 shows the double cock.
Fig. 5.s a diagrammatic view shiowing the

-

~ different parts assembled. -~ = - .
- For the purpose of the preliminary start-
25 mg of internal combustion engines using an
- explosive mixture, it is necéssary to charge |
one or more of the ‘cylinders with the explo-
~sive. This is usually effected by means of a
hand-crank which may be temporarily con-
80 pected with the main crank shaft for the
- E;{l}i'pqse of turning the latter over and in-
roducing one or more charges of explosive
 mixture into the engine cyhnders.

"My invention is designed to provide a |

35 means for substantially scavenging a cylin-
“der or cylinders of the burned gases which
may remain therein when the engine stops,
and introducing into the cylinders a charge
.or charges of air or explosive mixture in
readiness to be ignited when the switch is
turned on, or an elastic fluid under pressure.
In carrying out my invention I employ a
tank or receiver A, into which a charge of air
mmy be pumped, either by direct connection
45 with some moving part of the engine, or by
hgnd or other means, said receiver being thus
constantly charged to a light pressure. This
receiver is connected by a pipe to an inlet
passage 2 which opens. into a chamber 3,
50 within which is seated a valve 4, this valve
being normally closed by a light spring 5.
In line with this valve is a needle valve 6 |
with a hand-wheel or other controlling de-.
vice 7, by which said valve may be opened |
5 ta the proper degree, and-when once set it |
will rcemain in that condition. o

40

.8 1s an opening or passage connecting with

. a source of gasolene, or other hydrocarbon

liguid supply; this passage opening into
the chamber behind the seat of the needle-
valve 6 so that when the connection at 15

has been opened, and air from the tank A 1s

allowed to enter, the pressure of this air will

60

be sufficient to open the valve 4, and the

suction caused by the rush of air past this
valve willdraw in a sufficient amount of gaso-
lene to form with the air, the proper explo-

65

sive mixture which is delivered into a cham-

{ ber 9 having spring-pressed valves 10 con-

trolling its outlet.

.

.- A passage 11 from the chamber 9 1s nor-

mally c¢losed by the valve 10, and when the

| valve 10 is opened, the compressed explosive

mixture within the chamber 9 is allowed to

pass through the proper passage or passages

to the eylinders of the engine.
Each cylinder is provided with a double
cock having an inlet passage 13, and an out-

let passage 14, both opened and closed in

unison by the cock 15. |

The inlet passage 13 conducts the gas
which is received from the-chamber 9 and
passage 11 .directly into the cylinder, in the
form of a jet which.will act to scavenge the
eylinder, and clean out any burned or useless
cas which may remain therein; this gas be-
ing forced out through the passage 14 which,
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as. before stated, is opened simultaneously

with the passage 13.

opened by cams 16, of which there may be
one for each of these valves. These cams
are mounted upon a shaft 17, which shaft 1s
so connected as to revolve in unison with the
shaft of the cams which actuate the main

The valves 10, as shown -in Fig. 1, are

90
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valves of the engine, so that in whatever posi- -
tion the engine may have stopped, some of -

the valves 10 will be in position te admit a
charge into the cylinders as previously de-
seribed. This eam shaft 17 is here shown as

160

mounted upon a frame 18 ‘which is guided

and slidable upon that portion of the device
19 which contains the valves 10; the stems

102 . of ‘these valves projecting upward -

through the part 19 so as to be in line with
the cams 16 when the latter are i position.
This position of the cams and their shaft 1s
only required in order to start the engine,
and when the engine has been started, the
slidable frame-18 carrying the cam sbaft and
cams may be moved out of line with the
valve stems 10* and the starting mechanism
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10

15

the main cam shaft may be made by

will then become inert after the engme has
been started. -

The (,onnectlon between the sha,ft 17 and

the
usual well known ﬂeﬂble shafts not here

shown, or by any suitable equivalent mech-~ |

anism, and the frame 18 may be moved to

bring the cams into proper relation by a foot:
or hand-lever acting through a connecting
The cocks 15 are opened and closed

rod 20.
i unison with the movements above de-

scribed, by means of an operating rod 21 or
other appropriate means.
In some- cases it may be found convenient |

or desirable to dispense with the valves 10
and thelr actuating mechanism, 1 which

‘case the passages 11 e‘{tendmﬂ* to each of the

- cylinders as previously de:-_,cnbed will all

20

2 9~

receive a charge of impelling mixture sup-
plied through tﬂe passages 2 and’ 8, and the
valve 4, and a
will thus bé delivered to a cylinder or cylin-

. ders which are in position to have their
charge 1gnited, and to thus start the engine,

in which case it will only be necessary to open

~the valve or cock from the compressed air-

30

‘cylinder A without the use of the mechamsm
heretofore described.

By this apparatus 1 am enabled to not,
only supply a.perfect explosive mixture to .

the cylinders of the engine, but to also

~ scavenge or clear the cylmders of any burned
~ gases remaining therein which mlght mter—
~ fere with the pmper starting.

35

It will be understood that when some ot
the engine pistons will stand in a position to

be started: by simple pressure, compressed

40

air alone will be suflicient to start the engine.

Having thus described my invention, w what
I-claim. and dcsne to secure b_'y Leuters

 Patent is— -
.1, In a-starting dewce of bhe character

S idescnbed the combmatwn with an mternal

45
‘mally closed spring-actuated valve connect-
ing with saidchamber, a hydrocarbon supply, |

combustion engine, of a compression tank, a

chamber into which air is admitted, a nor-

and a needle-valve controlhn%the admission
of hydrocarbon said valves

ortion at least of the mixture

eing ¢ %rranged l

929,583 |

substantlally in lme said hydmcarbon mMix-

90

ing with the air in 'said chamber and said

chamber having passages leading from 1t to
| the engine cylinders, means for temporarﬂy

oPenmg communication with the engine and
osing it aiter the engine has started, and a
uoactmw inlet and outlet scavengmg cock.

2. In_ an apparatus of the character

deqcrlbed the combmatlon with an internal
combustmn engine, and a compression tank,

of a mixing chamber having means connect-

ing it with said tank, ‘bV‘LiV@ in said chamber
:md against which the air impinges, said
valve bcmﬂ spring seated, means for admit-
ting hydrocarbon to the cha.mber a needle-

valve controlling the admission of hydro-.
‘carbon, said air operating to unseat the ﬁrst-—

named valve to thereby admit the hy dro-
carbon to mix therewith and form an ex-
plosive mixture, connections between the
MIXing chamber and the engine cylinder
said connections including spring-pressed
valves and means for openin

the same, and
combined adrmssmn and .discharge cocks_
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whereby the engine cy]mders may be simul-

taneously scavenged and supphed with an
explosive mixture. -

3. In an appardtus of the character

described, a mixing chamber, valves admit-

ting air under pressure and proportional

mixing values of gasolene, valve-controlled
passages leading from the mixing chamber
to each of the engme cylinders, cams set in
unison with the main valve actuating caims,

79

890

a carriage upon which the shaft of said sup-

plemental cams is mounted, said carriage

‘béing movable to bring the cams into posi-
‘tion to open the valves from the NyIXIng
chamber or to allow them to remain eiosed |
and a . cock with co-acting inlet and dis-
i charge passages, and means actuating said

cock in unison with the su Jplemmtal cams.

In testimony whereof I have hereunto set
my hand in Ppresence of two subsenbmg

Wlthesses
W'ILLIAM A. HANSEN.
Witnesses: |
Gxro. H. S‘I‘RON
C. A. PENFIRLD.
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