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Lo all whom it may concern:

Be 1t known that I, Harowp H. Brown,
a citizen of the United States of Aierieu,
and a resident of Boston, in the county of
Sutffolk and State of Massachusetts, have in-

- vented certain new and useful Improve-
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ments in Klectrically-Operatecd Starting De-
vices, of which the following is a specifica-
tion.

This invention relates to an electrically
controlled starting device for explosive ern-
gines by which the admission of compresse(
gas to a cylinder for the purpose of starting
18 regulated by means of a commutator in a
suitable electric circuit, the current of which

Fasses through a suitable device for control-
g

ng the admission of said gas to said cviin-
der at a predetermined time.

- The invention further consists in suitable
mechanism in which a current simulta-
neously operates an ignition device and an
electrically controlled valve for regulating
the admission of compressed air to the explo-
sion chamber of the cylinder of the engine.

It consists further in certain novel fes-
tures of construction and arrangement of
parts which will be readily
of the drawings
and to the claims hereinafter given.

Of the drawings: Figure 1 represents a
section of a portion of a cylinder of an ex-
plosive engine and the valve for controlling
the admission of compressed gas thereto,
and Fig. 2 represents a wiring iagram of a

four-cylinder engine embodying the prin-

ciples of this invention. |
Similar characters designate like fn.rts
throughout the several figures of the drav-

m%s. -
- 1In the drawings, 10 represents a cylinder

of an ordinary hydrocarbon explosive CnEine
In which is adapted {o reciprocate the piston
11 1 any well-known manner. Communi-
cating with the upper end of the cylinder
10 18 the explosion chamber 12 having a
hydrocarbon inlet 13 and an exhaust 14 of
any well-known construction both the inlet
and the exhaust passages being controlled
by spring-operated valves 15 and 16.

An ignition plug 17 is screwed into the cas-
1ng of the cylinder 10 and is adapted to cro-
ate a spark at a predetermined time to ex-
plode the mixture contained within the
chamber 12. The top of the cylinder 10

has secured thereto an extansion 18 in whien

1s mounted a valve 19 operated normally by |

understood by

‘the spring 20 to retain the valve 19 to its

seat and prevent the escape of any of the
explosive mixture from the chamber 12
when the explosion takes place. The Spring
20 1s regulated by means of the nut 21 so
that when the tension of the gas confined
within the chamber 22 in the extension 18
exceeds the tension of the spring 20 the valve
13 will be opened to permit the gas contained
within said chamber 22 to pass into the ex-
plosion chamber 12. '

The chamber 22 is sup
pressure from any suitable tank (not shown)
through a pipe 23 between which and the
chamber 22 is interposed the closed cylinder

24 having mounted therein a balanced valve
consisting of two reciprocating pistons 25

and 26 secured to a piston rod 27. The pis-
ton 25 1s normally retained in the position
shown in the drawings by means of a s ring
28 thereby closing the inlet 29 to the cﬁ&m—
ber 22 from the chamber 30 of said cylin-
der 24. | | |

The piston rod 27 is mounted in bearings
in the heads 3132 of the cylinder 24 in
which the said rod is adapted to reciprocate.
Oné end of the piston rod 27 has secured
thereto a metal disk or armature 33 which is
adapted to be controlled by means of the
magnetie coil 34 surrounding the cylinder 24
whenever this magnetic coil is energized by
means of a current of electricity being passed
therethrough. ' | |

When the electric current is passed through
the coil the disk or armature 33 will be drawn
toward the coil and against the tension of the
spring 28, thus opening the inlet 29 and per-
mitting the compressed gas which has been

admitted to the chamber 30 from the pipe .
25 to escape into the chamber 22 where it

plied with gas under
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will open the valve 19 and pass into the ex-

plosion chamber 12 and act upon the piston
11 to move 1t to the opposite end of the cyl-

| mder, thus eflecting a starting thercof.

The apparatus as shown in the ACCOINPa-
nying drawing is designed to be used in con-

nection with a four-cylinder engine, a wiring
diagram of which is shown in Kig. 2. 'The ig-

nition devices which control the (‘.X"[)]{')Siol"l of

the explosive mixture in each cylinder and

the electrically controlled valves for regulat-
ing the admission of compressed air to start
each eyhnder are all in the same electric cir-
cult, the electric current therefor being pro-
vided by a battery 35.

- From the spark plug 17 of the cylinder 10
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a wire 36 extends to o coil 37 from which ¢
wire 38 extends to « brush 39 of a suitable
distributer 40. A wive 41 branches from the
wire 35 to the eleetrically controlled valve 34
of the engine 10, Inlike ninnner the brushes
42343, az 1d 44 are connected m the cotls 37
and valves 34 of the engines 1{) HJ'{, and 10V

Wires 45 extend re <P clivel v {rom Lhe
colts 37 of the cylmders HL 102, 10" and 1()“
to & wire 46 which oxtends to the (evininal 47
of a suitable switeh 45, the opposite termine]

49 of which iy connected Ly the wire 50 to
the battery 35, while the opposite end ol said
battery is connoected by means of the wire 51
to the distributer 40, In like manner cach
of the valves 34 of the eyvlinddrs 10, 10+ 16",
and 10°, is connected by awire 32 Lo Lhe wire
46.  In the wire 52 is a muike and broal de-
vice 53 which s under the control of the Op-
erator and which is adapted to be operated
to make a ciretit so that as the distributer 40
revoives eacnt of the coils 34 will be enereized
to operate its valve and adwit compr essod

oas LO the explosion chamber 12 ol its eyl-
inder, | |

then it is aesired to place the apparatus
in cominission the s \Vlt(_,i 48 13 operatec
connect with the terminal 49 and close the
circult between the wires 46 and 50 so that
as the distributer 40 revolves a current will
be passed ‘through the coil 37 and at the
proper tine ope: rate the spark 1}1111* to 0xX-
plode the explosive mixture contained with-
in ﬂm explosion chamber 12.

{1 ubiutmw the engine should either one of
Lhe ¢y linders f‘{)utam an expmbwmu xture at
the time of starting the ignition device will

explode £ e same and drive the niston 11 to
f}w opposite end of the eylinder 10, 1 15 ob-
vious that when this oceurs and the pressure
s greater within the eylinder than that of the
mlnpwn-.wd air confined within the clhamber

2 or being admitted thereto, the cheek valve
19 will be retained upon its seat and will pre-
vent the adnussion of any compressed air to
the interior ol the cylinder. Should there
be, however, no explosive mixture within the
¢ \plw-,mn chamber 12 when the a Daratis is
to be started the (Junmlf PaAsSIng tllmmﬂ‘h the
cot 34 will move the piston 25 :t“‘l-lllhf the
Lenston ol the spring 2860 uncover the mlet
20 and permit the compressed gas Lu Prass
rom the source of supply Unminh he pipe
23 and inlet 29 mio the ehamber 22 Imil CHURE
an opening ol the valve 19 agamst the fen-
sion ol the spring 20, the (::)mpnh-uul IHE
(s Jfli‘;liLL(‘{Jl bt“mﬂ‘ ntl”i(‘ii‘m to force the
piston to the nppmite end of the eylinder and

atlon 19 e ]‘wdt o] lm the other ¢ yimder when-
ever the «

one ol the brushes 39, 42 43, and 14,

this device 1s l):ll“(llulll‘» applicable for

use ol motor ears and sec res e ad v omenns
of starting the engine wiihont (ld]l]xi!l“ ;mai
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without moving from the seat, it only being
NECESSALY. to place the switch 48 a,nd the
maie and brake device 53 in a position con-

ventent 1o the chauifeur sothat he mayoper-
ate 1t readily without leaving his seat. TIn
such a case if the switeh 48 be closed and an
explosion oceurs by means of the current
]),mamw through the ignition device the en-
omes will be munmlmioh' started. If, how-
ever, no explosion oceurs for the reason that

no explosive mixture has been retained with-~

il] the exp I(}*—-nm chamber 12, then by o]l)Gh
af{ine the push sutton 53 the engine wil
«tarted in the matmer described by the ad-

Cnisston ol compressed gas to the eylinder 10,

cat=ing the piston 11 to be moved to its
mmnaztt‘ extremity.

L s helieved that the operation of the in-
thoroughiv understood with-
out further doseription.

Having thus described my invention, 1
¢l 11111 _
dn a st ating deviee for explosive en-
aines, the mmhmuumm [ o plurality of eylin-
ders each plm"ulod with an inlet for the ad-

Cmssion of an explosive mixture; an inde-
P 1o ]

pendent mlet to each eviinder fm the ad-
missionn of a non-explosive compressed gas;
deviees distinet from the mechanism for con-
trofling the admission of {he explosive mix-
(ire for elo etrically controlling the admis-
ston ol tmumﬂwml oas [Ill()l]”‘ll sand last-
nientioned udets; an enition  deviee for
cach evimder; a Lll‘wtlli}llf{‘ 2 plurality of
contact hrushes cooperating lhv owith; and
v wire extending from ecach brush adapted
LT (}llal‘, enereize hoth the enition
deviee and COMPrEsse :I Tan admission device
for each exlinder at o predetermined tine.

2. Inoa ostarting {{u:w fop (‘\111{%1‘."6 en-
cines, tie combination of a plurahity of evlin-
ders cach provided with an inlet for the ad-
misston of an explosive nmuxture; an inde-
pendent mlel to cach evimder for the ad-
misston ol o non-explostve compressed gas;
doviees distinet from the mechanism for
umlmlhn” the admissien ol the explosive
mixture Im cloctrieally controlline the ad-
mission ol gas through said last- mentioned
mels; an gnition doviee Tor eneh cvimder;
il thalnlmlm oo plurality of contaet lmmuh}
coopornting theresith: snd aowire f‘-xlvmlm;_!;
from cach brush adapted to simultancously
enereize bolth the wnition deviee and com-
Nt ﬂaa(*(l AgTes 11:|t.n-«-~iml deviee Tor each eviim-
der at o [}I{{li‘[{ rinaned Lime; n.ml a switeh in
Lh t“*ntmn el :llld[!l{‘ll control the
(mwm to the wnition deviees.

BUBHEE :mw deviee for explostve ens
oines, the combimation ol pluratity ol eyhin-
ders oneh nrovided with an mlet for the ad-
Jillhal{}ll of an 1\|31t1*-~i\t‘ mi\[uw S| llltl{*
pe ndent et to each evimder tor l]w U nis-
sion of o non-explosive compressed ras; de-
vices distinet from the mechansin for con-

’j"‘
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- extending from each brush adapted to simul-
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trolling the admission of the explosive mix-
ture for electrically controlling the o dmission
of gas through said last-mentioned inlets;

an ignition device for each cylinder; a make

and break device in the circuit for electrically

controlling the admission of the gas to said

cylinder; a distributer; a plurality of contact
brushes codperating therewith: and a wire

taneously energize both the ignition device
and admission device for each cylinder at a
predetermined time. * I

4. In a starting device for explosive en-
gines, the combination of a plurality of cyl-
inders each provided with an inlet for the
admisison of an explosive mixture; an inde-
pendent inlet to each cylinder for the admis-
sion of compressed gas; an ignition device
for each cylinder; an electrically-operated
valve adapted to control the admission of
compressed gas to each cylinder; a distribu-

ter provided with & plurality of segments;

gines, the combination of a

- Witnesses:

and means for connecti11g in multiple the
ignition device and electrically-operated .

valve of each cylinder with one of said seg-

ments.

5. In a étérting-device

ders each provided with an inlet for the ad-
mission of compressed gas; an ignition de-

vice for each cylinder; an electrically-oper-
ated valve adapted to control the admission
of compressed gas to each cylinder; a dis-
tributer provided with a plurality of se%— .

ments; and means for connectin

in multiple
the ignition device and electrica

. Signed by 'me&t‘fBéSt.{.mly Mass. , this .291311
day of June, 1907. Lo TR
R - HAROLD ‘H. BROWN.

WarTeER E. LomBaRrD,
EpNaA C. CLEVELAND.

fOr e_:cplosive en-
plurality of cylin- .
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i ly-operated
valve of each cylinder with one of said seg-
‘ments. - - S -
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