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To all whom 1t may concern:

Be it known that I, Cuype J. COLEXAN, & tl,tlzen of
the United States, reald:ng a{ the borough of Manhat-
tan, c:ty of Now York, in the county of New York and

. State of New York, have invented s certain new- and

uscful Improvement in Engine-Starters, of which the

following is a apecxﬁ{:anon reference being had therein.

. to the aceompanying drawings, forming a part thereof.
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_controllable mesns.

My invention relates genemlly to starting devices for-

intermal combustion engines, more parl.lcularly enginés
such as yre used on automobiles or motor boats, and has

for its objecta simplicity of constriction, and conven-

ience, simplicity and efficiency of operation.
Iprovide a manually controllable valve foradmitting

compressed air from a reservoir to the air intake conduit
of the carbureter, the communication of the sir intake

of the carlsureter with the outer air being closed at this

time by a valve provided for the purpose, €0 that the air’

under pressure from the reservoir passes through the
carhureter, vaporizing’ the sufficiently volatile hqmd
fuel supplied to the carbureter. The combustible mix-
ture thence passes to the working cylinders of the en-
gine and into and through all of the cylinders until the
former and more or less incombustible contents of the
cylinders are driven out and replaced by the combusti-
ble mixture or priming, inlets to snd outlets from the
cylinders being opened for this purpoge by manually
Mecane are provided for prevent-
mg the operation of the sparking deviceaor ignitioh de-
vices durmg the time that the cylinders are receiving
their priming. In’the preferred form of my invention,
Jor ordinary running, a fuel is used which islces volatile
than could bo eficiently ueed for starting or for running

whilc the carbureteris yot cold. In this preferred con-
‘struction mecans. are provided for uupplymg the car-

~ burcter with a more volatile fue] for starting and for ru n-

ning until the less volatile fuel can be: vaponzed by.the-

" carbureter, such as is the eubject of my prior apphica-

40

‘tion, Serial Number 349,277, filed December 24, 1906.

A ningle umdtrectmnal movoment of & manually oper-
able part or lever prevents the operation of the sparking
devices, forces bpen the inlet and exhaust valves, con-

" nects the more volatile fuel tp be uved for vaporization
. .and cuts off-the supply of less.volatile or ordinary run-

45 ning fucl, opens the compressed sir eujiply valve, and
-. caunes the closing of or continues theé cloeed conditionof -

] _the atmospheric sir intake of the carbureter.. A re-

-

" . verse tnoycment of euch part or lever performs the re-

verse function of restoring all parts totheir first or origi-

nal positions, excepting that the connectiona for the use
of tlic moro volatile fuel are not disturbed by such re-

.' . verme movement. The change to ordinary runnmg fuel

s mboequenl.ly ef[éctcd hy an mdependent nperatmn

common to & pair of cylinders (Figs. 1 and 2).

The engine then atarts by the ignition of the priming
charge and continucs to run by drawing atmospheric
air through the carbureter in the usual manner.

My invention includes meanas for introducing priming
«of combustible mixture into all of the englne cylinders
‘concurrently and for.passing-such priming through the
cyhndem until the cylmdem have become filled with
the priming and the previous contents of the cylinders
have been substantially displaced.

65
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My invention also includes means for effecting such .

priming from a selected one of 2 plurality of sources of
volatile fuel, whereby the cylinders may be primed for
the starting aperation with & high grade fucl and may be
run until the carbureter is sufliciently heated on such
high grade fuel and muy be thercafter run on ordmary
or low grade fuel.

My invention also includes means for pmventmg the
operation of the 1gn1t.10n devices of the cngme during

the time that the enginc is receiving its priming.
My invention also includes various improvementa in

the construction snd combination of parts, and has
other objects wund advantageous features, which will ap-

65

70

pear from the following deacnptmn of the means em- -

bodying my invention which is illustrated in the ac-

companying drawmgs I.will pow describe the mech--

anistna shown in the drawings and will thereafter point

out my invention in claime.
Figure 1 is a side elevation, partly in eection, of an

internal combuetion engine including ineans embody-

80"

ing my invention, with & dlagrammatlc illustration of

the eparking circuits. Fig. 2 is u transverse verticnl
seclion taken centrally through one of the cylmdcru, on
a plane indicated by the line 2—2, Fig. 1. Fig. 3 isan
enlarged detail plan of 2 portion of the Ibngltudmally
slidable bat with a valve-opening cam-block thercon.

Fig. 4 is an enlarged veitical transverse section of the

_carbureter on a plane indicated by the line 4—4, Fig. 5.

85 .
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Fig. 6 is an enlarged vertital longitudinal ecction of the -

carbureter, taken on a central plane, ss indicated by the
line 55, Fig. 4. Fig. 6 is a side elevation, partly in

section, of &n internal combustion engine including an

embodiment of my invention in modified form.
The engine shown ia s four-cycle four cylinder engine

of ususl construction, the cylinders 10, as ordinarily,

being arranged:in paim, the exhaust nutlf-t.s for the
respectivo uylmdem nppeanng at 11 in Fig. 1, the

. exhaiist manifold piping 12 (see Fi ig. 2) being rcmnvcd

for clearncss. The cylinders receive their mpply of
combustible mixture through inlet manifold pipes 13
connected by a Y-connctior 14 with a common mpply

pipe 15 and cach opening into en inlet’ chamber 16
Each

- 9b

100
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cylinder haa an exhauvst valve 17 carried by a ‘stent o
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'opcntting-md 18, and alao haa an‘inlet velve 19 carried

by a stem or operating-rod 20. The exhaust and inlet

valves are mechanically {ipcmted iti proper sequeuce

* -by a usual cam-shaft 21 carrying valve-operating cams
§ 22 to engage with the lower ends of the valve stems to
- lift the valves nguinst the tension of usual strong valve-

. ecating thrust-springs 23 coiled about the valve-stems
and abutting against usual collars 2% thercon. The
-+ engine has o main-shaft or crank-shait 25 to which are

10 connected p:tmm or piston-rods 26 carrying pistons
‘27 working in the cylindems 10. Firing or ignition
takes place from ununl' spark plugs 28 from which
‘spark-circuit mnductoru 29 lead to respective mgmenta

~Zof & distributer whose. common contact terminal 30 is

15 connected by a common conductor 31 to one terminal

of the secondary winding 32 of & epark-coi’, the other

termingl of the spark-coil sccondary being atiown as
groundled at 33, thus completing the circuit. Current
_ forthespark-coil is supplied by a battery 34, the circuit
20 from which may be traced by way of mnduetor 35
. through the primary 36 of the spark-coil, mterrupter
or buzzer 37, conductor 38, timer 39, conductor 40, ar
interposed cut-out or circuit-breaker, and conductor |

41 back to the hattery. The timer, distributer, apark-

25 coil, battery and 2l circuits are shown dmgrammalﬁm—
slly; snd the distributer and timer are shown as opera-
tivily connected together and electrma!l}r inaulated
from each other as usual. Everything above par-

~ ticularly described cxceplmg alone the circuit-breaker
30 ‘or cut-out montmne..l is usual and ordindry construc-
~ tion,: but should be noted »o us to properly understand

©my lnventmn in its relation to the parts descnhed

_“The combustible mixture for the engine is supplied

by s carhurcter of the construction shown, described

85 and clpimed in my sbove mentioned prior 'apphcat;mn
- This carbureler has duplicate fucl-reservoirs or float-
chambers 42 and 43, thmugh whiclh pusses & common
air-conduit 44 whmh ir continuous at its delwer}f cnd

- with the delivery or engine supply pipe 15 and is con-
40 tinuous nt its intake end with an intake conduit 45.
In operation greatcr pressure at the intake end causce

a- ciutrrent of air to pass thmugh the air-conduit in the
direction indicated by arrows, such pressure bemg
caused, when the engine is runmng, by -the suction or

45 low pressure produced by the erigine. The two inde-
" pendent flont-chambers are provided for containing
volatile liquid fucls of different grades or kinds. For
example, the chamber 42 may contain & grade or kind |

of fuel nuitable for ordinary running.conditions such

50 an exist alter the carbureter has become warined by s
. . short period of the running of the engine.. This
* volatile liquid may be low grade gasolene, of 66 to 76

“ Baumé, or kerosehe, or alcohol. - The chamber 43
may contain 2 grade or kind of fuel suitablo for start.

§8 ing tho engine, such ns high grade gasolene, preferably-
of aboui B8° Bmmc, or benzin. The chamber 42
Teceives ita supply of ordinsiry or rurming fuel from =
‘fucl-tank 4¢ through s fuel-conduit 47 snd an inlet
 walve 52 controlled by & float 53. The chamber 43
80 reccives its supply ot high grade or starting fucl from
a fucl-tank 50 through & fuel-conduit 51 and an inlet
wvalve 48 controlied by » float 49" The chamber 42 is

" provided with a fuel-nozzle 54 and the chamber 43 is

. prowdcd with s fuel-nozzle 55 cach fuel-nozzle lead-

‘8% .ing from its chamber and opening into the cotnmon air-

o ;3—-315*1 215 d:f '
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conditit $4."The two nozzles are cﬂnjoiﬁtly mntrnilqé )

by a valve common to both and in such manner that -

when one norzle has communication with its fuel-

chamber the other nozzle in shut off from communica-.

tion with its fuel-chamber. This va!vp in shown as'a
taper-valve 68 provided .with grooves 57 and 63 out of
circumferential alinement with each. other and esch

70

of the propeér length and longitudinal location to'estab- .

lish communication with one of the chambers and the

-corresponding nozzle, either the one or the other of the
' Iueluchnmbera being in communication with its nozzle
according to the rotative position of the valve 56.
To effect & reversal of nozzle counections the valve 55 :

is rotated by an operating arm 59. A link 00 forms R
connectmn between the arm 59 and n bell-crank lever
61. pwntnlly dupported on the engine frame and to
which is connected an actuating rod 62 extending to &
convenient locntion for manusi operation and provided
with & hndle '63. A throttle-valve 64, shiown as of
ususl “‘butterfly " type, is located in the delivery con-
duit 15, in control of the dralt passing through the
tarbureter, and is carried by & rotatable stem 65 carry-
ing an actuating arm 66 to which ia connected an operat-

75

80
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ing rod 67 which riay extend to any convenient loca- .

tion. The carbureter ie provided with an inwardly

00

opening auxiliary sir-inlet valve 68 normally retained -

upon its seat by & aprmg 69.

Accordmg to my invention, preparatory to atartmg .

the engine, all of the cylinders are to be filled with
combustible mixture. To this end means are provided
for blowing the combuetible mixture through all of the

b

cylinders concurrently, such means includmg R source

of compresaed air shown as-n air receiver or sir ntomge
reservoir 70.° So far. ag-the present invention is con-
cerned, the supply of air held under compressionin
tliereservoir 70 may be replénished in any convenient
manner. -For use in thus replenishing the air the res-
ervoir is provided with o plug or coupling part 71 hav-
ing therein.an inwardly opening check valve. 72.. To

produce a combiistible mixture for starting the engine,

the compressed air from the regervoir is presed through
the carbureter, and to assure that & combuatible mix-

ture will be then produced means are provided for zs-

suring that the higher grade of fuel will at that time be
supplied w the carbureter. For passing air thrnugh
the carbureter an mr—cundult 73 leads from the reser-

164
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voir 70 and opens into & passage 74 which communi-

cates, through a manually ﬂpemble air controlling
valve 76, with & passage 76 which opens into the air-
intake pip'e 45 of the carbureter. The arr«contmllmg
valve 75 could be of =ny preferred construction but is
shown 28 of the puppet type and.'ss opéning towards
the air réservoir. Thif valve has sn actuating- stem

extending rearwardly to the stmosphere through sn’

ordinary packing gland ss shown, the stem terminating
in » hesd by which the ?!I‘Vﬂ may be actuated. This
valve is held upon ita mest by the pressure of the air in

115

120

the =ir reservoir, and is :dd:tmmlly retained upon its -

seat and maode to quickly close by » valie-closing
thrust épring shown as coiled about the ﬂlve-atem snd
acting upon tha hexd of the vaive-stom.

The air-intake pipe 46 id provided s usual with an

125

gir inlet opening 77, but in addition thereto a vaive in .

provided for cantmllmg this alr inlet opening, this
'ulve being d:mm a8 an mm:lly dpening check-ﬂlvo

130
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78. This check-valve has ita weight counterbalanced

and is pressed lightly towards its seat by a thin spring
as shown, ilua presenting no appreciabie obstacle to

the ingresa of air in the operation of the engine, bt
cloaing under pressure of the air from the reservoir 70
to prevent the escape of this air to the atmoaphere and
to compel this air to pass through the carbureter.  As
tho air froin the sir reservoir passes through the carbu-
reter it rcadily vaporizes the high grade fuel which is
provided for starting and forms a combustible mixture

which is passed into'the engine cylinders and made to
displace their former contents until the cylinders be—
como filled with tie comntustible mixture.

'Tu allow the eylinders to fill with combustible mix-
ture, means are provided for forcing open and holding
open all of the cylinder inlet valves 19 end slso at the
same time all of the exhaust valves 17 unti! the cylin:
ders are thuafilled. Thus when the cylinder inlet and
exhauat valvee are open and the air controlling valve
75 is open, compressed air will be blown from the air

reservoir through the carburcter wherein it will be

carhureted to an. explosive mixture, which will be
‘blown through the cylinders, dmplacmg their former
contente and filling the cylinders with combustible
mixture. . When'the cylinders have become filled with
combustible mixture the inlet and exhaust valves and
the air controlling valve are allowed to close, after
which the engine is made to start by igniting the mix-
ture in the cylinders in the proper order or sequence.

-The means shown for holding open the inlet and ex-
heaust valves comprise valve-opening cam-blocks: 79

carried by a lonrrltudmally slidable bar 80 guided in

hearings 81 on the engine fiame. These cam-blocks
have as shown a sloping or wedge-shaped purtmn for

engaging henecath the valve-stem collarg 24 to raise the §.

valves. The har 80 has clongated openings or slots to

permit the valve stems 18 and 20 to pass through the
har without interfering with the sliding movement of

the bar, and a vnlve-llftmg cam-block 79 is located at

‘each sido Intemlly of each of such slots (see Fig. 3).

The cams or wedges 79 are shown as normally located
in rear of the valve steins, necessitating that the slid-
ing bar 80 be mwed forward to effect an opening of
the engine valves. The Dhar 80 is shown ns having piv-
otal connectivn at 'its rear end with an intermediate
lever 82 which is pivotally supported by a stationary
part of the engine a8 shown, :
held at its rearward position by a thrust-spring 83 act-
"ing het.ween the intermediate lever 82 and the engine
framé. - The bar 80 may be actuated at will, to cduse
the cams 79 to opea the engine-valves, by a pedal or

fout-lever 84 cunnected to the intermediate lever 82

by a link or connecting rod 85. When the pedal 84 ig
preﬂ&ed the cams 79 will be actuated against the ten-
sion of the cam-bar-restoring epring 83 to force open
all of the closed inlet and exhauat vaives 17 and 19
against the tension of the valve-clmmg springs 23, and
“when the pedal is relessed all of the inlet'and eihauﬂt

valvoe not held open by the vnlve—cperating cama 22

will be closed by their valve-closing springs. :
- The intermediate lever 82 extends downward beyond

its connection with the cam-operating bar 80 to engage
with the hedd or outer end of the valve-stem of the air-
contralling valve 75 to hold this va.lve open whila the
inlet and -axhsust valves, qf tho engine are held open.

The bar 80 is normally

.

When the padal is released the air*-conl;rﬁlling valve
will be closed by its spring and b)r the pressure of air

in the reservoir.
To form s proper combustible mixture for atartmg

the engine, means are, provided for automatically sup-
plying the higher grade fuel or starting fuel and for
cutting off the lower grade fuel or ordinary running fuel.

Such means comprise a valve-actuating pin 86 carried-

a

10

by the slidable bar 80 at the rear of and in alinement-

with the upper arm of the bell-crank lever 61. When

the bar 80 is moved forwardly to epen the engine-valves
the pin 86 engages with the bell-crank lever to push the

76

upperarm thereof forward, thereby, through connections .

already described, rotating the nozzle-controlling valve
56 to the position where it opens communication be-
tween the fuel-chamber 43, containing high grade or
starting fuel, and its nozzle, while at the same timo
closing communication between the fuel-chamber 42,

.containing low grade or ordinary running full, and its

nozzle, as seen in Figs. 2, 4 and 5. It is usunlly deair-
able that the engine shall not only be given its initial
or etarting movement with high grade fuel, but that it
shall continue-to use the high grade fuel until tho car-
bureter shall have become sufficiently warined to satis-
factorily vaporize the ordinary running fuel. There-
fora, the nozzle-controlling valve 50 i3 not arranged to
be operated in its opposite direction of rotation by the
return movement of tlie bar 30, the pin 8G then merely
moving away from the be]l—cmnk 61, asshnwn in Fig. 1,

lesving the nozzle-controlling valve in the position
seen ih Fig. 5. After a ehort period of running of the

engine the.nozzle-controlling valve may be independ-
ently restored to its former pogition, tu supply the ordi--

nary running fuel, by drawing backward the handle G3.

Means are provided for preventing iguition while the
cylinders are being filled with combustible mixture.
Such means 08 shown comprises a cut-out or circuit-
breaker for automatically opening the battery circuit.

The baltédry circuit conductor 40 is connected to a con--

tact apring ot movable terminal 87 shuwa as earril by
but electrically insulated from a base-plate 82 . which
is connected the battery circuit conductor il. The

80
85
90
a"s
100

105

plate 88 carries an adjustable stationary contact termi- |

"nal 89 for cudperating with the mavable terminal 87.

The foot-lever is shown as extended below its fulcrum
pivot and provided with an insulating tip which nor-

1 mally-engagea the spring coniact terminal 87 to hold it
in contact with the stationary contact terminal 89 and

thus to preserve the continuity of the batlery circuit.
However, when the pedal is pressed forward to acluate
the nbove described devices for blowing a combustible
mixture through the cylinders, the contact spring 87 ia

110

115

released and opens the battery circuijt, deénergizing -

the spark-ceil and preveuting ignition taking place
until the hattery mrcmt is regstabliched by the release

of the pedal.

120

It i3 to be noted that all of tha above-named incj- -

‘dents of operstion should take place in their proper
" For examples, it is obvious that sparking

sequence.
should be discontinued ‘prior to the opering of the air-
cnntmlhng valve, and it is alsh ohvious that the apark-
ing should not be resumed until after such- ur—control-

ling’valve has closed, nor until after the inlet and ex-

125

haust valves have been released by cams 79, “ Alsd it is -
preferable that the air-controlling valye should not be 130
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npened antil alter tha inlet and exhaust valves have
been opened -at leaat Eufﬁmently to provide r clear and

unobstructed way through the cylinders so that the air |

may pass ireely through the carbureter to produce an
b efficient vaporization. As shown in the drawings
- (Fig. 1), when the foot-lever is depreased the contact-
- spring 87 will lie released and will open the battery cir-
cuit along with the fhitial val ve-—npening movement of
the bar B0 and previouely to the engagement of thoe.
lever 82 with the stem of the airmnntml’ing valve 76 to
open such valve. .Asshown in the drawings, the inlet
and exhsust valves will bave substantially completed
their opening movemant prior to the actuation of the
- air-controlling valve 75. The nuzrle-mntmlhng valve
15 56 will be nctusted, to'supply slarting fuel to the car-
bureter, along with the valve-npening movement of
the bar 80. .When the pednl is released the wpring §3
‘acts upon lhe lever 82, fitst, incidentally. to release
and permit the closure Ul the air-controlling valve 75,

and last,. just after the inlet and exhaust valves hnie
‘been rclensed by the cams 79, to depress the contact
spring 87 and restore the battery circuit.

To start the engine the pedal is simply pressed down
and held for 8 few moments and then relesaed. Igni-
tion will then take place in whichever cylinder spark-
ing occurs, -according Lo the operative position of the
distributer or apark-controller 39. Should the opera-

10

20

25

live position be such thnt sparking does-not occur, then |

sparking may be caused to octur by raanipulation of
the spark - controller in the usual manner of spark
adjustment.  After the firsf ignition has occurred, ard.
sn initinl starting movement thereby given, the ch Argen
*in the other cylmdcm will be fired successively in their

proper order, the engine then cur.t.mmng to run in the
ordinary inanner by dmwing sir through the carbureter
and atmospheric air-inlet 77. After a short period of
runnidg and manuenb warming of the carbureter,
ardinary minning fucl may Lie substituted for the start-
ing fuel by operating the nwrlc«mnlmllmg hundlﬁ Ba
as whove described.

In the modification illustrated in Fig. 6, the inven-
tion is shown in its simpiest form. “The construction:
and operation of corresponding: parts through ut are
substantially identical with thosc just described. The
nmrhng devices ace omitied - becauss identical with
what is showr. in Fig. 1. The only substantiai differ-
ence in the modified construction from that just de-
scribed s that in_ place of the duplex carbureter an

30

35

40

15

ordinary carburcter 90 i employed. This alwo .of.

w

course climinatea the mechanism for effecting & change
from one grade cr kind of fucl used to another grade or
kind. The carbureter M0 receives its supply of fucl
through a fucl-conduit 91 leading from a fucl-tank 92.

50

‘one grade or kind of fuel only, it.is of course necessary
that the fucl used for ordinary running must be of a

sufliciently high grade {o cffect the starting operation.,

The caplurcler 90 is connected with an inftake chamlyer
or intake pareage 93, corresponding to the intake con-
duit 45 of the first. dwcnbed consiruclion, and ts con-

nected with s delivery pipe 94, corresponding to the
. delivery pipe 15. No f{urther description of what is

shown in Fig. 6 is thought to be neccesary.

63
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It is obvious that ¥arious modifications may be-
{3 mdc in the. mnuln. ctions shownand :bove particularly

menns for concurrently umnlng an oitlet from each. cyl-

.cation, an ntmmpherlc alr Inlet for the catbureter, menns
‘for senllng much Inlet when the nbove named communica-

" In thie construction, in which pmvmnn is*made for

807,79 ~

{Heacnbed mthm the prlnclple and ucope of my ln*
venuan. S

I 'Cl!.im;

1. In en engine ntnrter for multlple -cxlinder internal
combustlon enxinep, the combination of & earbureter, fluld- 70
enrrying connections from the oytlet of the carbuteter to
the Inlels of the reapective exlinders, mannally nciyatabie
means for concurrently opening an outlet from each eyl-
Inder, nn ntmo«phrrlc alr-inlst for the carhureter, means -
for closlng the atmospherle alr Inlet, n source of com-
pressed nir communicnting with the entrbureter, and n
manuaily nctuntnble vilve ln mutml -of such communien-
tion.~

2. In a2 engine atarter for multlple cyllndur lntcrntl
combustion engines, the combination of .A cnrburcter Avia-
carryiog connectiona from- the ontlet of the carbureter to
the inlels of .the respective eylinders, .the crxlinders bav-
log outlets, & scutrce of compressed rir communleating
with the carbureter, manunily xctuntnble menns for con-
currently opening the cylinder. outlets and such communi-
cntion, nn mtmowphr ‘s alr lalet for the carbureter, and
mesus for 'sealing ruch inlet when the ubo*re nnmed com-

munleation Ie opan, -

‘8. In nh enxine anrtur for “multiple c;rllndcr lntemnl
combustion engines, the combinrtion of a cnrhuuter. fluld- gg

76
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- cnrr:rlnx connections from the outlet of the carbureter to
the Inlets of the respective cylluders, outlet-valvés for the

c’,p'l!ndcm. a source of compressed alr cnmmunlcntlng with
the cachureter, an alr-controlling valve -1n eontiol of such
caommunication, manually actuatable means for cobcur-
rentiy. openlng all of the eylinder ocutlet’ vyalvee snd the
nircontroillng valve, an ntmospherie air intet for the CRY-
hurelet, and means for preventing the eacnpe of com-

pressed nir through such Inlet. - ‘“ .
4. In an engine starter for multiplée.cylinder Inh:rnnl
combpistion engines, the combination of s carbureter, Buid-
carrying connectlons fram the outlet of thé carbureter to
the Inlets of the rﬂpectlre cylindera, manually actustable
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inder, an ntmospheric alr Inlet for, the carbvreter, means 106
for cloming the stmospherie air Inlet, n source of com-
présséd ate communieating with the énmrbureter, a minnu.
ntlly necfuntnble valve in control of much communicntion,
an Igaitlon circuit for the »ngine, nod means for prevent.-
Ing the operation of much cireult when the alr-controlling
vnive Ip open and restoring such circult to operatlve eon-

dition after such valve hns closcd, _ :

. 5.,In an enginc starter for multiplecylinder interaal
combustion engines, the combination of 4 carhureter, funid-
enrrying connections from the outlst of the carbureter to

] l'il-l“ v LR

the Inlets of the reupectln t;fllnﬂeru. the cylinders hav-
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' log outlets, a source of comprested alr cnmmunlmt!ng

with “he carbureter, mnnually actuatable menns for con-
cn:rrenﬂy opening the cylinder outlets and such cormmunl-
120

tion ls open; an ignttion clrenit for the eugine, nnd means

for preventing the operation of wuch clreult when all of .

the cylinder outieta nnd the above named communleation . _'
125

Are gpen.
8. In an cnglne sinrter for mnltlplu cy!lndtr {nternni

coribustion engines, the combinntion of & crrbureter, fiuid-

carrylng eonnectione from the outlet of the carbureter to

~the Inlets of the respective ‘cylinders, outiet-vnlves for the

cy!inders, a sontrce of compressed alr communicating with
the carbureter, nu nir-controlling valve in control of such
communication, mnnurily actuantalile nieans for concur-
reutly opening nll of the cylinder outlet valvex and the
rir-cantiolling valve, nn nimospheric air {nlet for the car-
boreter, means for preventing the escnpe of compreesed
mir thyntugh suech Inlet, an ighitior circuit for the eangime,
and mesv¥ for prevénting the operation of suck ciremit:
whea the n!fmﬁirullh:p: ﬂl-ne and the cyluder eutiet
mlvu are open.

"7. In an englpe statter for mu’ltlp}e cylinder Internnl
mbunlun engines,” the combinntion of a carbureter, fluid-
- enrrying conmections from the outlet of -the carbureter to
the inlets of the respective cxlindem, & wsouree of com-
pressed alr ﬁbmmuniuﬂqg with - the cnrbureter, an okt-
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- dontrolllng valve In'control of ruch ¢6aundatlion, manu-
* mlly controllable means for concurrently op:ulng the air-
‘confrolllng valve and also all of the ‘n'.t and exbaust
. valves of the epgine cylinders, an apmospharic =iz inlet
§. for the carbureter, and meanst for preventing the ERCRDS
- of cowpressed nlr through such Inlet. -~ =
; . In anb engine mtxrter for.multiple-cylinder: intarnal
combustion engines, (he combination of a carbureter, Suld-
- earrylog connectlons from the cutlet of te carbureter fo
10*. the {nlels of the. respective cylinders, & gource of com-
piressed alr communicating with the carbureter; an aiy-
__ controlling valvé In control of such communication, manu-
‘ally cdutroliable means for concucrently openlng -ana
holdlog open the sir-controlling valve and aldo all of the
106 Inlét and exbaunst valves of the engine cylinderk, an at-
~" _ mospheric air Inlet for the carbureter, means for prevent-
Ing the escape of compressed
Igultion circuit for the englne, aud means preventing the

20 aod tbe inlet and exhaust valves are held open.
", 9. In sn englne starter for- multiple-cyliuder interpal
| " gomhbdation engines, the combination of a source of liquid
“.fuel, vaporlsing means for the fuel comuunicating with
the Inlets of the respective cyllnders, &’ source of com-
pressed alr communicating with the vaporixing means, an
~ alr-controlling valre and algo «ll of the Inlet and exhaust
.manuslly coutrolizsble meafis for cohcurréntly opening the
-afr-controlling valve and also a1l of the Iniet and exhaust
.#.- vulves of the englne cyliridere, means preventing the escape
‘80 of the compressed alr to the atmosphbere before it has
.. pasded through the vaporixing meina, another source bt
““lquid fuel,” vaporizing ineans for thie last ‘named pource
. afso eommunicating with the inlets of the respective cylin-
ders, snd manually controllable mears for conjolntly eon-
troiling the vaporixing mesns so that when one such imeans
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*. s In use the other iy pot in use. .

" * 10. In ad engive starter for multiple-cylinder Internal

¥ combustion engines, the combinstion of a source of liquid
,°% fgel, veporizing mesns for thu fuel communicating with
- 4ﬂ: the Inlets of the respectlve cylinders, a source of rcom-
. presfed air communieating with the vaporizing means, au

‘ alr-controliing valve In control of such communlcation,
. manually coptroliable means for concurrently opening the
. *.  “‘alr-controlling valve and aiso all of the Inlet and exhaust
45 valves -of the engine cylinders, an atmorpheric afr Inlet

%

. of compressed alr through suth inlet, another scukce of

liquid fuel, vaporizing means for.this lcst named gource

_; also communl¢atiog with the Inlets-of tlie respective cylin-
§0 derx, and manusily controllable theans for conjointly” con-
- -grolling the vaporising means so that when one such means
.7 1s in"use the olher 19 not in use. ~ ‘
. =& 11, In an englne starter for muitiple-cylinder internal
. : * '"combustfon engines, the cambination of & source of llguid
" §8..tue), vaporizing.means for the fuel communicating with
the fnlets of the respective cylinders, outlet valves for the
“eylindere, u source of comprensed. aic communicating with
_the vaporizing mesns, an. air-controlling yaive in control
of suct communication, roanuaily actuatsble mesns for
80 openibg all of the eylinder otitlet yalves and the gir-control-
iilng valve concurrently, #n atmospheric alr {nlet for the
 yaporizing means, means for preventing the eacape of
compressed alr through such inlet, another aourcé of liquld
‘fuel, vaporizing means for this leet numed source aleo com-
munlcating with the Inlets of the respective cylinders, apd
‘manually controllable means for conjolntly coutrolling the
vaporizing means so thet when one such Ieans iz fa ase

the other n not i wee.

zir through much Inlet, &n [¢the Inlels of

_ .~ operation of such circuit when the air-controlling - ralve

. for the vanorizing means, means for preventing the escape .

'-- -y "-'I

12. In an angine starter for multiple.cylinder foternnl
combustlon engines, tha comblnation of a carbureter, fiuld-
carrylog connectiops from the outlst of the carhureter to
the {olets of the respectlve cylipders, & souice of com-

pressed alr commusnicating wlith the carbvreter, an alr-
! controvlling valve {n control of such communication, manu-

ally controlizble means for concurrehtly opening the alr-
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coutrolling valvé and also alt of the Inlet and exhaust .

yalves of the engine cylinders, an atmospheric alr inlet for

the carbureter, means for preventing the escape of com- ...

pressed alr throwgh such falet, & plurality of sources of
liculd fuel, and manually controtiable means for connecting
diftarent sources of fuel with the carbtireter. . .

18. In an engine starter for muitiple-cylinder Internal
combustion engines, the combination of a cerbureter, fluld-
carrylng connections fror the ottlet of the mrhuretqr'to
the respective cyilnders, a source of com-

pressed alr communicating with the ecarbureter, an alr-

controlling valve in dontrol of wuch communieation, manu-

ally controllable meang for roncurrently -opening the air-
controlling vaive and hlso all of the Iinlet and exhanst
valves of the engine cyliniders, an atmogpherie air inlet for
the carbureter, means for preventing the eicape of com-
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pressed alr.through such inlet, & pluraiity of sources df A
lquid fael ench having communication with the cerburetet, "

and = mahuslly actuatable fuel-valve In control of much
communlications and adapted to connect difetent sodrces
of fuel with the carbureter when In different positicus,

14. In ap engine starter for multiple-cylinder internal

combustion engines, the combination of darbuceter, fluid.-
carrying cbinections from tha cutlat of the carbureter to

. the Inlets of the respective cylinders, a plurslity of sources

of liquid fuel each haring communication with the car-

bureter, a fael-valve in control -of such communications
and sdapted to counect diferent sources of fuel with- the

carbureter- when in different positions, & source of com- - '

pressed air communicating with the carbutreter, a% alr-con-
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trolling valvre in control of such communication, manually -

controllable means for coticurrently opening the dle-control-
ling vulve and all of the Inlet and exhaust valves and also
adapted to shift the fuel-vaive to =& .certaln paosition
ghould such valve pot sirendy occupy that poaition, an
atmospherlc alr iplet for the carbureter, and means for
praventiog the eacape of compressed air through such lalet.
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15. In an engine starter for multipte-cylinder -interngl

combustlon englnes, the combination of & carbureter, fluid-

carrying coqntcllnnu from the outlet of the carbureter to
the tulets of the respective cylinders, two sources of liquid - -

fuel each baving communication with the carbuteter, o
fusl-valve common to both communications and adapted
when moved to one of Ita positions to open one ¢f such

communications snd closs the other snd when moved to
‘another position to open the other -commuunication and

close the first named, & source of compressed alr communi-
cating with the carbureter, an air-conteolling valve In
control of such tommunlcation, and manually controllable
means for concurrently opening the sir-controlling valve
and ail of the Inlet and exhaust valves and aiso adapted
to move the fuel-valve to s_certain one of its positions and
to prevent the return of the fuel-valve to ity originnl post-
tlog until the restoring of the manudlly controliable menns
to {ts ariginal position also. : '

In testimony wheteof I bave affized my slgnature In
presence of two witnesses. - o
CLYDH J. COLEMAN. -

Witnegses:
Wi, AsHLRY KLY,
Rmexinp COWEN,
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