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lowing to be a full,
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SP EGIFIQA'HON fﬂrming'paft of Letters Patent No. 617,806, dated J anuary 17, 1899,
| Application filed Augua;‘, 26,1897, Berla! No. 349.534? (No model.) | |

To all whom it may concern:

Be it known that I, FERDINAND E. CANDA,
a.citizen of the United States, residing at
New York, in the ‘county of New York and
State of New York, have invented certain

now and useful Improvements in Gas and
Oil Engines; and I do hereby declare the fol-

tion of the invention, such as will enable
othersskilled in the art to which'it appertains

-~ to make and use the same.
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My invention relates to improvements in
provements in electric igniting and speed-
regulating mechanism for such engines,

My Invention consists in employing a plu-
rality of igniting devices for each engine-cyl-

gas and oil engines, and. particularly to im-

1nder and operating, by preference, a plural-
1ty of such igniting devices du ring each work-

ing stroke of the cylinder, so as to insure the
production of a spark by some one of the ig-
niting devices during each working stroke;
In providing separate circuits and batteries
igniting devices of each en-
gine-cylinder and switches by which one or

more.of the batteries may be disconnected or

connected with a different set of igniting de-
to which it is ordinarily con-

nected, thus making- it possible to locate o1

ing the operation of the engine; in so arrang-

ing the several igniting devices of each en-

gine-cylinder that ignition may -be produced

at different periods in the stroke, thus. mak-
Ing it possible by throwing one or more of the
igniting devices of cach engine-cylinder out
of circuit to vary the Speed .of the ‘engirie,

the novel combination, construction,
and arrangement of the parts.” S
~.T'he objects of my Invention are, first, to

provide an igniting mechanism which shall

more certainly ignite the explosive charges
of oil and gas engines than -the igunjting de-

‘vices heretofore in use; second, to. provide

means for- locating defects
of the igniting mechanism
over such defects without interfering with
thie operation of the engine; third, to provide
simple means for varying the speed of the
engine which-may be operated at a distance
from the engiine, and, fourth, to make: the

i1 the operation
and for bridging

‘tively inexpensive..

clear, and exact descrip- |

ignitingand speed-regulating mechanism sim-

ple, compact, certain-in action, not liable to

derangement, easily operated, and compara-
' .. These¢:objects are at-
tained in the invention hereiit described, and
illustrated in the drawings which accompany
and form a part of this specification, in which
the same reference-numerals indicate the
Same or corresponding parts, and in which—
- Figure 1 is & plan view of a-gas or oil en-
gine with my invention. applied thereto, the
igniting-chambers . being sectioned to show

the position of the sparking devices and the

55

6o

electrical batteries, switches, and connections :

being indicated. Fig. 2isa side elevation of
the engine. Tig. 3isa detail vertical section
of one of the igniting-chambers, and Fig. 4

1S & detail elevation of a modified form of

‘sparking-cam. = o R
- In the,dr&WillgB- the invention is shown as

applied to a three-cylinder vertical engine,
but it may be applied to any single or multi-
ple cylinder gas or oil engine of any type,
and the particular igniting mechanism em-

‘ployed comprises a series of sparking con-

tact-points, with means for bringing them
together and separating them at proper in-
tervals, and suitable clrcuits and electrical

generators therefor. = -

o

In former gas or oil engines having elec-
trical igniting devices trouble has been ex-

Derienced through the occasional failure of
‘the igniting device to cause ignition at the

proper times. Entire failure of the igniting
device to cause ignition continued for seve ral
successive strokes necessarily stops the en-
gine, and the occasional failure of the ignit-
ing device to cause ignition at the beginnin o

of a working stroke or ignition at too late &

the efficiency of operation of the engino and
causes undesirable fluctuation 1n speed.” As
electrical igniting devides have been con-

locate any defect in the operation of the 12-
niting device or to bridge over the defect
without stopping the enginé-or otherwise in-
terfering with its operation. I have found

that by employing a number of ‘separato ig-

niting devices for each engine-cylinder the
effectiveness of the wholeigniting mechanism

18 very much increased, and it 18 rondered
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-period in the stroke interferes greatly with .

‘structed heretofore it  has been difficult to

IGO0
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. By arranging the several

20

30

trated, it'is a three-cylinder ‘engine. -

)
~

much more -certain in action and the OCCa-
sional failure to produce ignition is avoided.
By connecting the different
of each engine-cylinder to different batteries
and by providing switchés by which one or
more of the igniting devices of each engine-
cylinder may be.
easy to locate an igniting device which fails
to cause ignition at the proper time, and by
o arranging the switches that each igniting
device may be connected to ‘more than one
battery a defect in the operation. of the ig-
niting mechanism, due to
failure of one or inore of . the batteries, may
be readily bridged over. -~ = . - ‘.
k. igniting devices
of each engine-cylinder 80
are produced successively instead of,
tancously I am

of the igniting devices out of circuit, to vary

to a considerable extent the speed of the.en-

gine. The switches. by ‘which fhis is accomn-
plished may be located at a distance from

the engine, and for this reason this spead-

regulating device is particularly saitable for
use on launches when it is desirable to con trol
thie speed of the engine from the bow. s
Ir the drawings, 1 is an oil or gas éngine
the details'of which are not illustrated -ant
form no portion of the invention. - As illus-

2 2 2 are igniting-chAmbers connected by
suitable ports

‘forming in effect parts thereof and which con-

35

40

5

-+ Upon each shaft 3 is & a_eri'eé‘.i)f_'ca.ms 6, co-

50

" numbet may be-used. -

in or
. “made. " -Eacl pin 7 may be mounted in a tube
6o otin |
- from™a slde

6s

- the piwbeing liini

»

are ignited. . N
33 3 are short shafts within the igniting-

chambers and projecting therefrom and-

which.are connected by suitable gearing to
a counter-shaft 4,1 1

1a{! - If as is ordinarily
the case the engine is so arranged that each
alternate stroke iii each cylinder is. a work-
ing stroke—that is, a stroke during which
an explosion takes place=ihe shafts 3 would

-

be geared. to revolve at half the speed of- the

enging-shaft.

-acting with spring-pressed pins 7. . Each of
thesé cams, with its pin, constitutes 8 sepa-
rate sparking device. ‘Inthedrawings I1have

‘shown three such sparking devides within
but & greater orless.
- It is ‘destrable. that.
arality of such igniting

-each igniting-chamber;

“taeré should be:a pl
devices in each igniting-chamber, however,
yrder to avoid théoccasional failure to ig-

to which reference has been

8, projéoting froin and insulated electrically
of thé igniting-¢hamber, and a

-

* pring within this tubé ay be employ. ” to
‘press-the pin_against its'cam, the motion of

the Y inited Dy &'stop 10, working in
a slot in"the pitii"

so arrangcd that they make contact gradu-

ally with the pins 7, but break contact sOmo-

igniting devices

thrown out of circuit it 18

the weakening or

that the sparks:
| simul--
able, by throwing one ormore.

" | conductor 20, connected to the base-plate of -

to the working cylinders and

tain the contact-points by which the charges.

unter _ tself driven from the main
‘shaft 5 of the engine.

~Phie teeth 6f the cams are

817,808

what abruptly, so that each sparking device
roduces its 8 aptly.  The rubbing .
of the cams against the ends of the pins tends 70
“to keep the contact-surfaces clean, 80 a8 {0
crcure the making of good contacts. The
‘end of each cam-tooth and the end of each
pin are so ronnded that if for.any reason the
shaft of the engine should.bé rotated in the

_ | 15
reVerse direction the pins will nevertheless

| ba pushed backward and will not be broken

off. . SN PR
"Each.tube 8 may be provided with asuit- -
able binding-post or.clamp, such as that num- 86
bered 11 in Fig. 3, for the connection of an -
electrical conductor. - T T B
The arrangement.of the electrical cireuits
:q indicated it Fig.:1. Three separate bat-
teries 12, 13, and 14 are provided, each cor-
responding-to one of the sparking devices of
-each engine-cylinder. -Fronione of the poles
of each battery a circuil "passes through & ~
| sparking-coil 15 and -through one of three
switches 1§,.17, and 18-and thence to a-suit: go
able terminal board 19, from whence itiscon-
| nected to one of the three contact-pins of each
engine-¢ylinder, the return: being through & -

_ , 95
trical connection with the shafts 3, which are . -
in electrical connection wjth the body of the
‘engine. The switches 16, 17, and 18 -are. of
ordinary construction, consisting each of a -
ring-lever provided with a-knob by which 100
it may be moved and arranged o make con- .
{ tact with a suitable contact:piece in the base-.
plate, and the relative positions of these .
switches should be such that-each switch-le-

ver may make contact with-its own contact- 10§
1 piece or with-the contact-piece of an adjoin-.
ing switch, as indicated. in dotted lines. It
is therefore possible to throw each baJtery out
of circuit with its sparking device or to con- |
nect each battery ‘with & different set: of 110
sparking devices from that to whieh it is
ordinarily connected, and by springing one
switch-lever over an adjoining switch-lever .
| two batteries may be connected to the same-
get of sparking devices, if desired. - . - - IS

~ Asshownin Fig. 8, the several camsin each
igniting-chamber inay be staggered upon the
cam-shaft, so that: the three Rpa.rking‘devices- s
prodace their sparks at-different times. In- -
such cases the charge will ordinarily beignited 120
by the spark first produced;and to save bat- -
tery-power the other igniting devicesmay he
thrown out of circuif, although itis betterto -
keep them in circuit when the engine -
‘heavy load, and is for .this reason likely to 125 -
stop or to slow down considerably if it misses - -
an explosion.

the.engine, the several cams. being in elec-

If it is
speed of the enging, that sparking device of .
each cylinder which produces tha‘_;ﬁrst-'apa;_l‘k.
in each working: stroke may be: tlirownt out

“of cireuit and the second sparking deviceem- - - -
| ployed to ignite thecharge.- Since thissecond
igniting device prod

_ aces a spark alittle later - |
than that which would be produced by the

120

jsander -

130 -
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takes place some- | ta
begun its stroke,
not quite so effective as
-though it took place close to the beginning of
the stroke. 1In the Same way if it is desired
to still further reduce the speed both the first
and second sparking devicos of each engine-
cylinder may be thrown out of eircuit and
the charge ignited by {he third sparking de-
vice. DBy this means the speed of the engine
may be reduced very considerably, and sinco
the switches 16,1 S may be located at

7,and 1
adistance from the en gine they may be placed

first dev“ce, the explosion
what after the piston has
and the explosion is

of
fo

of

10

&t any point from which it js desirable to con- |
15 trol the engine. This speed-regulating de-

vice is particularly ap th
launches, where it
late the speed of the

boat. It may also

plicable for use upon
is often desirable to regu-
engine from the bow of the
be used on motor-wagons.

Where the utmost certainiy in the opera-
tion of the igniting apparatus is required
And 1t is less iimportant to be alile to regulate
the speed.of the engine by means of the ignit-

in
20

ing apparatus, the cams of cach Igniting- { time. - If when only o g
25 chamber may be formedinone Diece, asshown | devices in each cylinder is in circuit no ex-
in IMig. 4. | | o plosions in. one of the engine-eylinders take
The’cans are so shaped ahd the motion of | place, then it 18 evident that its sparking de-
the pins 7 is 80 limited that the pins are in | viee is not operating properly, and by con-
contact with the cams for only a small portion necting it with a different battery from that
30 oftherevolution of the cams. Itherebyavoid to which it is ordinarily connected it is pos-
waste of battery-power. S | sible to determine whether the fault is with
- In place of battery—eurrents dynamo-cur- | the Sparking device or with the battery.
rents may be used, if de’sired;_but:ordinari]y Thus if it be Suspected that one of the
16 is more convenient to use batteries. Sparking devices in the circuit controlled by
35. Theoperation of my invention is as follows: | sSwitch 16 is not working switches

The engine being in operation and all of the
sparking devices being in circuit, the cam-
shafts 3 are revolved by the gearing by which
they are connected to the main shaft of the
engine, their speed, however, in engines of
the ordinary type being but half the speed of
the engine-shaft, Therefore the 8parking de-
vices of each cylinder will produce a spark
- onlyon everyalternate forward stroke in that
45 cylinder. The Sparking-camsof each cylinder
are 80 set upon their shaft that they produce
‘8parks at or very shortly after the beginning
.of the stroke, or if the sparking-cams be stag-
gered on the shaft, as shown in Fig, 3, the
lirst cam is adjusted so that it
- spark at or very shortly after the Dbeginning
of the stroke, and the other camns are adjusted
to produce sparks at later periods. As the
cam-shafts 3 revolve, th-erefore‘,'th_e contacts
between the pins 7 and the cams 6 are broken
at Intervals, when these Pins ride over the
ends of the teeth of the cams, thus producing
Sparks which ignite the explosive charges in
the igniting-chambers and engine-cylinders..
The intensity of these sparks, and therefore
their effectiveness in igniting the charges, is
greatly increased, as is well known, by the
use of the sparking-coils 15 in the circuits.
Ordinarily the cranks of a muitiple-cylin-
05/der engine such as that shown in the draw-
ings will not be in line, and therefore the ex-
Plosions in the different cylinders will not

40 in

&

1n

50

55§
th

or

of

6e

to

times, thus securi
upon the engine-ghaft.

ies o
power, or if it be desired to reduce the specd

16, and this may be
batteries 12 and 13, or ei

wh
sparking devices is

irregn

tery 1 o
Sprung over the lever of switch 10, in which
case batteries 1

by the switch
switch, it is cartaj

scribed-or to the particular
ment of the switches,

gle igniting device, _
tofore, and the placing of these sparking de-

ke place. 5imu1ta'n_eous]y, but at different
ng anearly uniform effort

If'it be desired to throw one of the batter-
ut of eircnit, 8o as to economize battery-

the engine, one of the swi
rinstance, that of switeh

tch-levers—as,
18—may be moved

either to the right or to the left until it is out

-contact with its contact-post. If it be

desired to throw g second battery out of eir-
cult for simil

switch 17 may be moved to
lelt until it is out of contact with its contact.-
post.. In -the same way battery 14 may be
by operating the switel -

the lever of the
the right or to the

rown out of circnit
, 1f desired, while
ther
circuit. If it be. desired to  determine
ether one of ‘the batteries or one of thao
not working properly, the

done

lar then it is eviden

U that the spark-
g de

vice of that eylinder is not operating

Droperly. If all of the sparking devices 'n

single circuit fail to

operate when thus

tested, the fault will ordinarily be with the
battery, and this may be determined by open-
' ' and by moving the lever of

g the switeh 16 _
it ' contact with the contact-
16, thus thro
normally the ecircuit of bat-

2, or the laver of switch 17 may be

Al

2 and- 13 will be placed in
or the engine may be set at
nts where theigniting con
ry closed through its switch and
en broken. If when the circui |
no spark is produced at the

n that either the battery
the circuit is defective, - |

shown and de-
type and arrange-

igniting ‘devices herein

The use of a plurality of igniting devices
each engine-cylinder instead of but a sin-
as has been the case here-

-

70

75

30

| ”

95

100

105

110

wing battery

X1g

_ y | 120
are in contact and the circuit of the sus-
pected batte

t is broken -
125
I do'not limit myself to the particular type-



¢ 617,808

vices in different “portions of ‘the igniting-
chamber besidés rendering the ignition more |
_certain insures a more nearly instantaneous
ignition and explosion of the whole charge,
§ thus increasing the efficiency of operation in
~ the engine, . If the engine be a singhe-cylin-.

s T =

der engine instead of & multiple-_(’sj'lindef en-
gine, as illustrated, there will be but one ig- | arate electrical igniting devices, adapted to
~ niting- hamber 2 and ' | 3. | ignite the charges at different periods in the §o
10 and the electric circuits and connections will | stroke, and means for throwing the several
| ' in Ki ¢ it-be | igniting devices into and out of action, ab
will, substantially as described.” .
| 5. In an internal-combustion engine, the
combination with an engine-cylinder, of 55
plurality of geparate electrical igniting de-
vices for said cylinder, set to ignite the
charges at different-periodsin the stroke, and
having separate circuits and separale ‘elec-
trical generators, and switches in said- ¢ir- 60

| cuits adapted to throw each igniting device.

. -

| into and out of circumit with its own genera-
tor, and also into and out of circuit with &

cuits adapted to throw each igniting device
into and-out of circuit with its own generator:
and also into and out of cireuit with the gen-
erator of & diﬂ!ereﬁt-ig'niting‘dev"’ce,: substan- 45
tially as described. . - S
4. A speed-regulating mechanism for gas
‘and oil engines, comprisinga plurality of sep-

~ ted. I intend the'following.claims to cover:
1¢ the invention whether applied. to & single or
" to a multiple cylinder engine. - |
IIaving thus completely deseribed my in-
vention; what I claim, and desire to secure by
~ Letters Patent, i8— . . -
20 1. An igniting'~mecha;nism-for thie working
- eylinders-of gas and oil engines, comprising
“plurality of separate electrical igniting de-

gas and oil engines, the combination; with &

cam-eaaft within the en gine-cylinder, & se-
ries of cams thereon and staggered with ref-
erence to each other and means for rotating 70
said shaft, of a series of movable pins oppo-
gite said cams, mea for pressing said ]

toward and against said cams, an 0
limiting the motioh of the pins, said pinsbe-

L9, An,igniti_ng‘mechanism for the working
10 cylinders of gas and oil engines, comprising
" g plurality of separate olectrical igniting de-

vices having separaté circuits, means for sup-

plying current thereto, and switches in said _ _ [ _
ing -insulated : from the cams- except

circuits for throwing each igniting device into _ |
3¢ and out of action independently of the oth- | points of gontact,-subsmntially as described.
. o . In testimony whereof 1 affix my signature

in presence of two witnesses.

" ers, substantially a8 described.
8, An igniting mechanism for the working c o e
R FERDINAND E. CANDA.
Witnesses: Ce -

cylinders of gas and oil engines, com prising
‘a pinrality of separate electrical igniting de- | :
© MAY F. PETITTE,.

40 vices having separate circuits and separate | .
elootrical generators, and switches insaid cir-
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