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To aul whonv it maiy conceri:

Beitknownthatl, JAMES HUTCHINGS, engi-
neer, a subject of the King of Great Britain,
residing at 101 Coleman road, Camberwell,
London, England, have invented certain new
and useful Improvements Relating to Means
for Ifacilitating the Starting of Gas or Similar
Kngines, of which the following is a specifica-
tion. - |

This invention relates to means for facili-
tating the starting of gas and similar engines,
and refers chiefly to engines employing two
or more working cylinders and intended for
use on motor-vehicles. With engines of this
class as hitherto constructed it has been nec-
essary in order to start the engine to revolve
the crank-shatt one or more revolutions by
hand on account of the inability of the driver
or attendant to otherwise fire the requisite
cylinder to rotate the shaft in the proper di-
rection. This operation, in addition to re-
quiring the driver or attendant to leave his
seat, is oftentimes performed with consider-
able iInconvenience. Toavoidthese obstruc-
tions, it has been usual when it is required to
stop the vehicle for a short time to throw the
driving mechanism out of gear and allow the
engine to continue working, so that the re-
starting of the vehicle 18 effected by throw-
ing the driving mechanism into gear again;
but in this case there is a considerable waste
of the motive fluid. To avoid the necessity
of keeping the engine at work, as last stated,
it has also been proposed to explode by aux-
iliary electrical circuits the unexploded mix-
ture which may be left in one or other of the
cylinders after the engine has been stopped
working, and an indicator attached to some
moving part of theengine has been provided
to enable the operator to ascertain which of
the cylinders has drawn in the explosive
mixture, and is therefore ready to be fired by
the completion of the electrical circuit com-
municating with such eylinder. Thismethod
is, however, not satisfactory for several rea-
sons, one being that the indicator cannot be
conveniently seen except in daylight, and an-
other that through carelessness or mistake
the operator may complete the wrong eleec-
trical eireuit, and thereby run the risk of
causing more or less damage to the appa-
ratus. The method which I employ, being
virtually automatic, obviates these defects.

According to my invention, in addition to
the ordinary contact device actuated by the
engine for causing the electric current £to op-
erate the ignition devices of the various work-
ing eylinders, I mount on the cam-shaft or
other moving partof the engine an additional
contact device having terminals equal 1n
number to the working c¢ylinders. The said
device is connected with shant-cireuits of the
primary circuits of the aforesaid ordinary
electric ignition devices and is provided with

a push, key, or other circuit-closing contri- ¢

vance within easy reach of the driver or at-
tendant. The arrangement of the said addi-
tional contact device is such thatone or other
of its terminals is closed only when the piston
in the corresponding eylinder is in a position
to rotate the crank-shaft in the proper direc-
tion when the charge in that cylinder 18 1g-
nited. This ignition may be effected by the
driver or attendant closing the said shunt-eir-
cuit,with which thesaid additional contact de-
vice is connected by means of the aforesald
push or key, which latter is common to all the
aforesaid shunt-circuits. In other words, 1
provide as many shunt-circuits as there are
cylinders to be fired, the said circuits having
breaks adapted to be closed in succession DYy
a moving part of the engine and having also
breaks adapted to be closed simultaneously
by hand. The cirenit which has both breaks
closed at one time is the one through which
the current from the battery will pass.

For the sake of general convenience the or-
dinary contact devices are preferably so con-
structed that they may be arranged in prox-
imity to the aforesaid additional contact de-
vices without the proper working of any ot
said convact devices being interfered with,
and T inclose said ordinary and additional
contact devices in a common casing or ¢over,
by which they are protected from dirt and
damp. |

In order that my said invention may be

| clearly understood and readily carried into et-

fect, I will now proceed to describe the same
more fully with reference to the accompany-
ing drawings, in which—

Figure 1 is a diagrammatic view showing
my invention applied to a two-cylinder gas-
engine. Tig. 2 is a plan of contact devices
construeted according to my invention, the

| casing or cover containing them being repre-
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the said dislt being provided at its periphery

to beseen. Ifig. 3 is a section taken approxi- | with the cam D', (In I'ig. 1 the ring or col-
mately on the line « x of Fig. 2. Tig. 4 is a ! lar ¢ and thecam-disk b are shown separately
diagrammaticviewrepresentingmyimproved | for convenience of tlustration.) The termi- 7o
contact devices adapted to be used in con- | nals &' G*are provided with brushes or blades
nection with a four-cylinder engine. Fig. 5 ¢ ¢, arranged in such manner that when the
1s a section of the push or key which I pre- | engine comes to rest with one or other of its
fer to employ to restart the working of the en- | eylinders in a condition to be fired for the
oine. purpose of recommencing the working of said 7g

Like letters and nuwmerals of reference in- | engine in the direction required the blade or
dicate similar parts throughout the several | brush corresponding to said eylinder will lie
views, and for the sake of distinetness I will | contiguous o the aforesaid cam D' The
use numerals to represent the usual mechan- | shunt-cirenit in whieh the said blade or brush
1cal parts of the engine, the electrical parts | is arranged i1s thus enabled to be closed by 8o
and connections or their accessories being in- | merely actuating the push C, the said push
dicated by alphabetical letters. being adapted to simultaneously close the

Referring more particularly to Figs. 1to 3, | ends 7 2 of both theshunt-circuits I’ T?, as
1 2 are the aforesaid cylinders, of which 1 is | shown in IFig. 5, without, however, connect-
represented as being in the proper position | ing said shunt-cireuits with each other. The 85
forfiring. 5isthe cam-shaft. 5%isa crank- | circuit which for the time being hasits other
disk which I sometimes employ for the pur- | end closed by means of the terminal G ‘or
poseof transmitting motion tosaid cam-shaft, | that G* (in this case ') and the cam-disk b
and 6 is the crank-shaft. A’ A?are the ‘““or- | is the one which will be completely closed by
dinary” contact devices, which are mounted | the action of the push €. QO
upon the cam-shaft and are adapted to be ac- The contact devices A', A?, and I3 are in-
tuated by the engine. B is the additional | closed in a fixed casing I, which is construet-
contact device, which is also mounted upon ; ed in two portions /1 /i, connected together
the aforesaid cam-shaft and is adapted to be | by a hinge /%, about whieh one of the said

~actuated by the push or key C. D’'D?*are the | portions can be turned when it is desired to 05

sparking-plugs, which are in connection with | open the casing. 'The periphery of the cas-

the secondary circuits of the coilse'e®. T E* ing isprovided with perforated lngs or flanges

arethe primary circuitsofsaid coils; F' I, the | /8 /i, into which when the casing is closed a
shunt-cireuits, which latter comprise the ter- | bolt or serew can be inserted for the purpose
minals G' G* of the aforesaid contact device B | of securing the two portions of said casing to- 10>
and are adapted to be closed by the aforesaid gether. IRRings orwashers 2t7', of insulating
push C, and Il the casing or cover for the con- material, serveto insulate the terminals a'
tact devices. G" G* from the casing.

T'he ordinary contact device is provided In the arrangement illustrated in Fig. 4 T
with a ring or collar ¢, mounted fast upon employ four ordinary contact devices A’ A* 103
the cam-shaft 5. One of the electrodes of | A% A' and an additional contact device B3,
the battery d is connected with any con- having four terminals G' G* (13 G, corre-
venient portion of the frame of the engine, ; sponding with the fourecylinders1 2 3 4 (not
said frame thus being made to constitute part | shown)oftheengine. The arrangement and
of the circuit of said battery in the ordinary | operation of the parts do not, however, re- 110
way. Fixed terminals o' a?serve to connect quire any special explanation, as they will be
the frame of the engine through the inter- | clear from the foregoing description.
vention of bridges ¢® ¢® with the various cyl- Whenitisdesired tostop the vehiele, it will
inders of theengine. The said bridges a’arve | be necessary to throw the engine out of gear
in the form of bell-erank levers mounted | with the driving mechanism of said vehicle 115
upon pivots a’ af one arm of each of said le- | and to cut off the supply of electric current
vers carrying a projection ¢’, whichis pressed | from the battery d, which Iatter action is ef-
against the ring or collar ¢ by means of | fected by means of the switch X, arranged in
springs «® ¢ acting against the arms a? ¢ of any appropriate position. Torestartthe run-
sald levers. The ring or collar ¢ hasin its | ningofthe vehicle,the switeh d*mustbeagain 120
periphery a depression a'°, into which enter | closed and the push C actuated. The vehicle
1n succession the aforesaid projections a7 a'y | is then thrown into gear with the engine af-
thereby enabling the bridges ¢’ ¢’ to oscillate | ter the working ol thelatter hasrecommenced.
for the purpose of successively establishing | It may here be remarked that it is found in
connection between the terminals ¢ a?, re- | practice that engines having twoor four work- rzs
spectively, and the frame of the engine for ing ceylinders usually, if not invariably, come
the purpose of closing the respective circuits | to rest with one of said cylinders in a condi-
and igniting the charges in the various eyl- | tion to be fired for the purpose of restarting
inders. the working of the engine if said engine has

1The additional contact device comprises a | been put out of gear, as described, previously 130

05 cam-disk 0, mounted fast upon the cam-shaft | to its stopping. It will therefore be possible

oand forming part of the shunt-cirenits ' 2, |

under these circumstances for engines pro-
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vided with my improved starting device to | ing part of the engine instead of upon the

be restarted by means of the latter. In the

case of an engine having two cylinders (as-

suming that the eranks ot the erank-shaft are
at an angle of one hundred and eighty de-
grees to one another) one of two positions 1s
assumed by the pistons of said cylinders on
stopping, (assuming also that the engine was
running lightly immediately prior to its stop-
ping,)—namely, that in which the piston of
the leading cylinder is on its working siroke,
or in which the piston of the following ¢ylin-
der is on its compression-stroke, or in which
the piston of the leading eylinderis on its com-
pression-stroke and the piston of the follow-
ing eylinder on its suction-stroke. In the
former case the charge in the leading cylin-
der would be ignited for the purpose of re-
starting the engine. In the latter case the
charge in the following eylinder would be 12-
nited, said charge having been brought to a
condition of sufficient compression by the re-
coil of the compressed charge in the leading
cylinder. In the case of a four-cylinder en-

oine when thrown out of gear with the vehi-

cle prior to its stopping it almost always hap-
pens that one or other of the pistons comes
to rest on ifts working stroke. The corre-
sponding eylinder will accordingly be fired
when the appropriate circuit is closed by the
push C.

- 1 do not confine myself to the exact detalls
of arrangement and construction described
and shown, which may be varied or modified
as may be desired without departing from the
nature of my invention. - For instance, the
bridges ¢’ ¢° may be in permanent connection
with the terminals ¢’ ¢® and may also touch
the collar a, the said collar, however, being
formed of a hard insulating material and be-
ing provided with a contact piece or pleces
adapted tointermittently come into electrical

- contact with the aforesaid bridges for the pur-

50

55

pose of closing the respective primary cir-
cuits. Similarly the blades g’ g* npon the ter-
minals G’ G®* may permanently touch the disk
0, which latter may also be composed of an
insulating material and may be provided with
a contact piece or pieces adapted to close the
appropriate shunt-cirecuit when the push C is
actuated, the said contact-pieces upon the
collar a and the disk 6. being according to this
form of my invention flush with the periph-
eral surfaces of said collar and disk, respec-
tively. It will also be obvious that the push
C may, if desired, be arranged approximately
at the point C*, Fig. 1,in which case the cam-

disk b would be insulated from ‘the Cam-

6o

shaft 5.

If desired, the contact devices adapted to

be operated by the engine may be of any
other appropriate form than that described
and shown, which is given by way of example
only. Furthermore, the additional contact
device orthe ordinary contact device, or both,
may be adapted to be mounted upon the
crank-shaft or upon other appropriate mov-

[

=

cam-shaft.
What I claim, and desire to secure by l.et-
ters Patent of the United States, 15— |
1. In a combustion-engine having a plu-
rality of working cylinders, the combination
with said cylinders of an eleectrical starting
device comprising separate circuits for the
several cylinders, said circuits being pro-
ided with breaks adapted to be successively
closed by the engine when working, and also
with breaks adapted to be closed simultane-

~ously with each other by hand.

2. In a combustion-engine having a plu-
rality of working cylinders, the combination
with said eylinders and the ecrank-shaft of an
electrical starting device comprising a corre-
sponding number of circuits each of which 1s
broken attwo points, means, codperating with
the crank-shaft, for successively closing said
circuits at one broken point in each, and
hand-operated means for closing simultane-
ously at the second broken point in each all
of said circuits, substantially as and for the
purpose specilied.

3. In a combustion-engine having a plu-
rality of working cylinders, the combination
with said eylinders and the crank-shaft of an
electrical starting device comprising shunt-
circuits that are in communication with the

respective cylinders and each broken at two

points, an individual stationary contact-piece
in each circuit at one of said broken points,
a rotary contact-piece coodpervating with the
crank-shaftand adapted to make contact suc-
cessively with said stationary contact-pieces,
and a hand-operated ecircuit-closer common
to all of said circuits and located at the sec-
ond broken point in each so as to close said
sacond broken points and thus complete one
of the circuits, substantially as described.

4, In a combustion-engine having a plu-
rality of working cylinders, the combination
with said eylinders and the crank-shaft of a
corresponding number of shunt-circuits com-
municating therewith, said circuits each be-
ing broken at two points, a terminal in each
cireuit at one of said points, an elastic blade
contact-piece carried by each of said termi-
nals, a common rotary contact-piece in said
circuits, said rotary contact - piece being
adapted to cooperate with the erank-shaft so
as to suceessively malke contact with the afore-
said stationary contact-pieces, and a push
common o all said cireuits and adapted to
close the said circuits simultaneously at the
second broken point in each for the purpose
of completing one of the circuits, substan-
tially as described.

In testimony whereof I have hereunto set
my hand, in presence of two subscribing wit-
nesses, this 22d day of April, 1902.

JAMES HUTCHINGS.

Witnesses:
W, K. SYKES,
T, SELLY WARDLE.
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