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To all whom it Mmay concerm:

Be it known that we, EDOUARD DELAMARE
DEBOUTTEVILLE, engineer, and LEON PAUL
('HARLES MALANDIN meehamelan residing at
Fontaine-le-Bourg, canton de Cleres, (Selne—
Inférieure,) in the Republic of France, have
invented Improvements in Stertmg—Gear for
Gras-Engines, (for which we have obtained
Letters Patent in France, No. 188,161, Janu-
ary 16, 1888; Italy, No. Qa 061, February 18,
1888; (xre&t Blltam No. 2 805 February 24

'1888 Spain, No. 7, 946 ,May 18 1888 Belgium,

No. 83 003, Aut.,uet 24 1888,) of Whmh the fol
lowmﬂ is a speelﬁeatlon

The difficulty heretofore expemeneed in
starting gas-engines, especially those of con-
siderable power, has proved a serious obstacle
to the general use of these engines in prac-
tice. M:-.my special methods have been pro-
posed with a view to facilitating the starting
of the engines, but have not been found 0

- work setlefaetonly

The present invention has for its object a
new system of starting-gear appheable to gas-
This stertmﬂ‘—ﬂ*em 1S 1llustrated in
the gures on the annexed drawings,the same
letters of reference indicating corresponding
parts in all the figures.

Figure 1 of the aeeompanymb dmwm gs 18
an elevation partly in section, illustr etmﬂ
starting-gear arranged aeeordmfr to this in-
vention and smtable for.a met()l of twenty-

five horse-power, working with poor gas, for

example. This view shows the achmssmn-
valve box and gas-chamber g. 1t also repre-

 sents in dotted lines an ignitor J, which is

connected with the gas-box g by a three—wa,y
cock k, connected to a branch by means of
& 1ubbel tube 7. Fig. 2 is a diagram illus-
trating the four pellods or eyeles of the en-

gine, w1th the division for the expleslon pe- |
riod, special starting division.
elevatlon of the three-way cock #, fitted onto

‘Fig. 3 1s an

the chamber of the ignitor j, which is shown
in section in this fiﬂure with the two insulated
conducting-wires. The cock %, which should
be as perpendlcular as peselble, should not

exceed an angle of twenty degrees 1o work

to the point ¢, Fig. 2.

ceed twenty-five horse-power.

‘well. Fig. 4shows the cock £ in section. Fig.
5 isa view, in elevation, of the said cock. FKig. 5o
6isan end view, in elevation, of the induction
or transformer coil.
commutator or switch arrangement.
18 a view of my improved starting-gear as in-
‘dependently applied to any gas-motor.
9 represents the working-cylinder provided
with a cock.

Fig. 7 is a plan of a
Fig. §

The motor being at rest, the fly-wheel is
turned by hand soas to bring the connecting-
rod to the dead-pointforwar d——-—thai 18 to say,
- "This point is where
the explosion takes place when the engine is
running. The strength of one man isenough
to turn the fly-wheel for the one or two nec-
essary revolutions if the motor does not ex-
For a motor

- Kig. 55

6o

exceeding this awinch or other suitable gear

may be employed to turn the fly-wheel.
When the connecting-rod 1s at the dead-point
¢, a gas-cock Z, plaeecl on the valve-box ¢,
Fig. 1 is opened in the ordinary position for
bt&l"_tllfl o. Thenthe three-way cock £ 1is opened
as indicated in Figs. 1, 8, 4, and 5. The fly-
wheel then 18 tumed s0 as to bring the con-

necting-rod & little beyond the angle of ninety 75

| denrees—-@ e., approximately to the point e.

The Aly-w heel must be turned slowly in order

to give the gaseous mixture time to fill the -

cylmdel The gas entering at o, Figs. 3 and
4, mixes 1311010110'11137 with the alr entelmﬂ' at

n and penetrates to theignition-chamber, r:md |

passes on into the workin; g-cylinder of the mo-
tor. It must be understood that during this
time the vibration of the hammer or contact-
maker of the coil is stopped, so that the spark
cannob Pass between the two ends of the plati-
num wire. The three-way cock £ is now shut,
a small stop m preventing the key [ from turn-
ing through more than a quarter-turn. The
ﬂy—wheel is then turned backward to bring

the connecting-rod in. a position eomespond-.

ing with the point e a little in front of
the position f, Fig. 2.  This is done in or-
der to slightly compress the mixture in the
cylinder, thus facilitating ignition and giv-
ing a longer stroke to the eonneeting—rod at
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starting, and a more effective action. The

connecting-rod being at ¢/, a spark is caused

pass, as hereinafter explained. The mixture

18 thus exploded, and the piston is driven

forward with such energy as to impart tothe

fly-wheel the Veloclty necessary to start the

motor.

I will now describe the starting of the ham-
mer or contact-maker of the 111(1110131011 coil
when the proper time has arrived for igniting
the explosive mixture. In ordinary coils the

terminals s and ¢, Fig. 6, receive the wires

|

of the platinum wires in the ignitor to bead-

justed without removing the terminal s. As
a single electrie spark sufﬁces for the explo-
sion 1n this special case, it is possible so to
arrange the coil that the spark is only pro-
duced between the platinum points for the

| short period of time sufficient forigniting the

| gaseous mixture.

coming from the battery, and the upper ter-

minals « y carry the wires which conduetthe -
In the new arrange-

current to the ignitor.
ment this is likewise the case; but the ter-
minal s only 18 connected to one of the poles
of the coil,the terminal { being insulated and
an auxiliary terminal u introduced in its
place, being connected to the other pole of
the coil, Figs. 6 and 7. The vibrating ham-
mer or contact-maker having been prewously
regulated to vibrate 1mmed1ately on the pas-
sage of the two currents of the battery, this
eurrent is interrupted by meansof a contact-

maker v, which opens the circuit.
when the_proper moment has arrived for ig-—
niting, it 18 simply necessary to set this con-
tact-maker v on the terminal w. The cur-
rent of the battery is then transmitted to the

second pole of the coil, and the hammer or

contact-maker commences to vibrate, estab-

lishing the electric current which produces

the sparkin theignitor.. This simple methed
of starfing is equally applicable to motors

worked by town gas or poor gas or petroleum-

‘vapor, or, in fact, to any motor worked with

exploswe gas.

The System of startmn* hereinbefore de- |

scribed can also be a,pphed to gas-motors

whose explosion is produced by a gas-jet and,

in general, to all desecriptions of ﬂ'as-motms '
This applle&tlon 1s illustrated in Flo S of the

drawings, a four-cycle motor bemf:r selected

for the sake of illustration. In th1s particu-

_opened

lar case the starting is effected as follows:
The apparatus 1s scr ewed to the cylinder of

the motor or to one of the sides of the com-
The gas-inlet is put in-

pression-chamber.
communication with the admission-cock of
the gas, as hereinbefore described. Thestop-
cock ¥ and a three-way cock B, correspond-
ing to the cock marked % in I‘1gs 3 and 4,are

fore described, to draw in and compress the
explosive mixture. Then the cock B is shut
and the spark caused to pass in the terminal

s. Theexplosion then takes place, the piston

~is driven forward, and the fly-wheel acquires

6¢

sufficient Veloelty to enable the following cy-
cle to take place. The starting being -th'us

effected, the cock K isshut immediately after
the 1@111131011 It must be understood that in

the ﬁrst instance the parts must be placed in

s the positions.for starting the engine in the:

Then, |

The fly-wheel is turned, as hereinbe-

| Stal‘ting the motor at any moment.
sitlon is obtained when the motor is station-

| obtained.

It is evident that the construction of the
parts hereinbetore described with reference

| to the accompanying drawings may be modi-

fied In various ways without departing fl om
the principle of the invention.

In order to start the engine without the ex-
ertion: necessary to draw in the gaseous mix-

] O

75

30

ture by hand during a certain part of the

stroke and to par tla,lly compress this mixture,
we fix on the upper part of the cylinder a

cock R, placed over the compression-cham-

ber, as indicated in Fig. 9 of the drawings.
The system works on the same principle; but
the connecting-rod must be at the point 7,
Fig. 2—that is to say, at ninety degrees—for
This po-

ary either by suitably manipulating the cock
R or Dby means of a winch or gear acting on
the fly-wheel until the reqmred p051t10n 18
The starting 18 then effected as
follows: The cock R and the cock [, Flg 3,
are put wide open, and the cock Z, Flb 18
then put in the starting position. The in-
combustible gases in Lhe interior of the cyl-
Inder escape mto the open air through the
cock R, being expelled by the force with

which the gaseous mixture enters through
the cock /.
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- What actually takes place is this: The gas |

entering under pressure through the hole 0,
Kig. 4, draws with 1t, at a p, a,tmospherlc alr

| entel Ing at n. The eylmdel is then quickly

cleared of the inert gases which it contained
and 1s filled with an exploswe mixture at at-
mospherie pressure. The cocks R and [ are
then closed and the spark is caused to pass,
as hereinbefore set forth. The motor is set
in motion by this force, and the power stored

up in the fiy-wheel is sufficient to insure the
starting of the largest engines.

We cla,lm as our- 111vent1011—-

. The combination of a gas-engine and an

1ﬂ'n1131011 chamber with a connecting-pipe lead-
ing from the gas-supply to the ignition-cham-
bel the said pipe having a thlee-way cock,
one way opening to an a,u-supply passage, as
and for the purposes set forth.
2. The combination of a gas-engine and an
1ﬂ'n1t10n-ehambel with a connecting g-pipe hav-
ing a three-way cock opening also 1o an air-
supply passage, and an electric igniting de-
vice, substa;ntla,llv as described, and for the
purpose specified. |

3. The combination of a starting-gear for
gas-engines, consisting of an wmtwn-chmn—
ber and connectin g-pipe hawmﬂ' a three-way

ordinary way. A stopper Y enables the points coclz: with an electrle 1gniting dewce, and a
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circuit-opener or switch in the circuit of the | In testimony whereof we have signed our
induction-coil, as and for the purposes speci- | names to this specification in the presence of 10

fled. . - two subscribing witnesses. |

- 4. A starting-gear for gas-engines, consist- EDOUARD DELAMARE DEBOUTTEVILLE.
5 1ng of a three-way cock, air and gas supplies LEON PAUL CHARLES MALANDIN,

communicating therewith, an ignitor, and a | Witnesses:

stop-cock between the ignitor and the cylin- ADRIEN MAZE,

- der, substantially as set forth. ' LEON MAZE.
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