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UNITED STATES

PatentT OFrice.

| GEORGE WES I‘IN(:HOUQE A'\ID EDWIN RUUD OF PIT PSBURG PET'\TN SYLVANIA.f

- ELECTRﬁC IGNITER FOR GAS- ENG«INES

BPECIFIOATION fornnng part of Lettam Pa.tent No. 583 536 da.teui Tune 1 1897.
ﬁppliuatlan Hled Eeptember 22, 1396- ‘Berial No. 608,624, (Ho model, )

Ta all whom it mm; cancem, .
- Be it known that we, GEORGE WEBTING-
. HOUSE and EDWIN RUUD
United States, residing at Plttsburg in the

§ county of Allegheny aud State of Pennsyl-

vania, have invented or discovered g certain

niters for Gas-anmes, of which improve-
- ment the fo]lowmg 1 & specification.
to. - The object of our invention is te provide

o an lmprovement in gas-engines; and to this

end it consists in'new and improved means

for-effecting the ignition of ‘the gases in the.
cylmder or comb*mtmn chamber 'of a gas-

15 engine and in certain combingtions and fea-.
‘tares of GOH‘H}! ucuon all as herelnafter fully

set forth..
In the accom panying dmwm es, which lllus-
trate an application of mzrmventmn Figure
20

| fa,pphed theleto, Fig. 2, a plan view -of otir
improved igniting devlce shown applied toa

two-cylinderengine; Fig. 3,a view, partly.in

25 _;eleva,tmn and part]y 1n sectmn on the line 2
-of Fig. 2; Fig. 4, asection throu ghthe cap or
bonnet in which the 1gmtmﬂ'-eleetrodes are

‘mounted; Fig. 5, a cross-seetion through the
| cam-&hafb of the igniting device on the line-

- 39

y-y of Fig. 3,.and Fig. 6 a side elevation of
the lﬂ'mtmﬂ'pomts or electrodes and the inner

end of the plug which forms an extension of

~ the eap or bonnet in Whlch the electrodes are
- mounted.
35 Ourimprov ement promdes slmple and effi-
 cient means for igniting the gases in the cyl-
inder or combustmn-chamber of a gas-engine
by means of an electriec spark caused by
breaking contact between the points of fixed
and movable electrodes which are mounted

40
| in a detachable cap or bonnet fitted to and

closing an opening in the cylinder-wall or in

the head of the eylinder of the engine.
In Fig. 2 of the drawmgs we have shown

45 an application of our improvement to a two- -
- cylinder gas-engine in which two symmetric-

- ally-disposed p&rtwns of the igniting mech-
anism engage with and are operated by the
same mechanism for transmitting motion

50 from the main shaft of the engme, but it wﬂl |

citizens ‘of the.

i8 adapted to operate theexha ust-valve mech-

filed April 22, 1896. Our improvement is,
1 i8 & view, partly in seetion and pa.rtly' in ele- -

- vation, of an engine with our improvement _structwn or.means for, transmitting motion.

| imparting motion to the sleeve.
7 is mounted on a shaft 11, secured fo a

be obvmus that by merely. omitting some of

the parts, and without any change in the con-
straction of the remaining partb the mech-

anism may be appliedtoa smvle—eylmder en

gine. Oneof theadvantagesof ourimprove- 55 |

-/ ment, however, is its special adaptabmty to
new and useful Improvement in Electrie Ig-

& mult,lple—cylmder engine, v
In the construction shown in the ﬁmwmfrs

| the mechanism is-operated by the movement
of a-rotating shaft 1, which is driven from
t the main sha,ft of the engine and carries a. -

6o

governor -2 for contmllmg the regulating-

valve device 3. The shaft 1'is ﬂ'ea.red m a8
rotary cam-shaft 4, which receives motion

from the mainshaft by means of gearing and

anism of the engine, as shown and deseribed
in our pending apphcatmn Serial No. 588,539,

however, not hm:u;ed to .this particular con- 70
To-the-upper end of the shaft 1 is secured =
a gear-wheel 5, which engages with a gear-
wheel 6, mounted on a sleeve 7, and con-
nected therewith in such a manner that when 75
the wheel 6 is rotated in one direction it
causes rotation of the sleeve in the same di-
rection, but when the wheel 6 is rotated in th>

Teverse direction the sleeve remains station-
'&ry.

For this purpose the spring 8 (shown 8o

in Figs. 8 and. 5) is fixed at cne end to the

‘hub of t.he wheel 6, and atitsother end is se-

cured to 2 pin 9, whlch passes through a hole

in the hub and engages with a shoulder at
one end of a groove or recess 10, formed on 85
the sleeva 7. When the wheel 6 is turned in
one direction, the pin 9 bBears against the

| shoulder and turns the sleeve with the wheel

6, and when the wheel 6 is turned in the op-

pomte direction the end of the pin slides go

1 over the rounded inner surface of the groove .

and the outer surface of the sleeve mthont |
The sleeve -

hracket 12, and rigidly secured to the sleeve 93
is & cam 13 for operating the levers of the -
igniting mechanism.. The cam 13 and the
parts with which it engages are of such form
that a reversal of the motion of the cam might
cause damawe to the mec‘ha.m'am and for this 700
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reason the wheel 6 is connected with the
sleeve 7 in the manner deseribed. )

‘T'he sleeve 7 is clamped between a washer
7* and a collar 7° on the shaft 11*'and is se-

cured by a nut on the end of the shaft.. By

removing the nut and lifting the wheel 6 out
of gear with the wheel 5 the wheel 6, sleeve 7,
and cam 13 mayv be turned independently of

. the wheel 5, and the cam 13 thereby adjusted

to vary its tines of action., |
Secured to each of the cylinder-heads 14
and 14*is a stud 15 or 15*, which forms a ful-

~crum for one of the tappets or levers 16 or

15

16>,
vided on one end with a pin or projection 17
or 17%, which engages with the cam 13, and

Each of these tappets or levers is pro-

- the opposite ends of the levers extend into
- position to operate the movable electrodes of

20

- points of the-movable and fixed electrodes at-

the 1gniting mecharnism, |

The levers or tappets 16 and 16* are acted
on by the springs 40 and 40*, which tend to
hold the adjacent ends of the levers in en-

gagement with the cam 13, and the opposite
1) | ! are provided |
with fingers or projections adapted to act on

ends of the tappets 16 and 16*

the outer arms of the mcvable electrodes, so

as to break contact between the sparking-

the proper time. | o
Mounted on each of the cylinder-heads . 14

- and 14* is & removable cap or bonnet 18 or
187, provided with a cylindrical extension 19,

as shown in Figs. 4 and 6, and fitted in each

| of the bonnets 18 and 18* are two fixed and

35

14*0.' i -3
- motinted in thevap 18, .
‘break a ciretnt by the contact, or separation

50

‘movable electrodes 21>
act with the

two Ino‘rab]ﬁ- Q]ectl’Odeﬂ, each of the movable
‘electrodes being adapted to ecoact with one of

the fixed eleetrodes to make and break a cir-
cult and cause a spark for igniting the gases.
- As shown in Fig. 2, the movable electrode

21 and the fixed electrode 20, ywhich are

cobperate to make or
of the- sparking-points on their inner ends,
and the movable electrode 23 in the eap 18
similarly codperates with the fixed electrode
22, Inthe cap 18* the sparking-points of the
, X and 23* similarly co-
sparking - points on the fixed
electrodes 20* and 22*, respectively. .
As shown in Fig. 4 of the drawings, which

- i8 & section through the cap 18 and its exten-
sion 19 on the line 2 z, the fixed electrode con-

sists of a rod 20, which extends through a hole

- or passage 24 in the remeovable eap or bonnet

535

6o

__to receive the insulating-sleeves 26 and 27

18 and is provided on its inner end with a

projecting pin orsparking-point 25. The hole
or passage 24 throngh the cap 18 is consider-

ably larger in diameter than the rod 20, which
passes centrally therethrough, so that the rod’
18 not in contact with the:sides of the pas-

sage, and the ends of the passage are enlarged

and the packing-gaskets 28 and 29, which

bear against the shoulders formed by the en-

largements of the passage:24. A tight joint
1s formed around the ends of the rod 20.by

‘in dotted lines in Fig. 2. .
ends. of the fixed electrodes 20 and 22 are

fixed elegtrodes.

'the pacl-iin o-gaskats 30 and 31, and when the

nut 32 is screwed up on the rod the insulat-
ting sleeves and packing and the rod 20 are
tightly clamped’‘in place. o |

¥

The movable electrode 21 (Bho“"n i"i Fig. 4)

passes through a metallic tube or bearin o35,
which-is fitted in the cap 18, and an arm 33,

secured on the inner end of therod 21, is prc-

vided with a sparking-point 34, which is

adapted to make contact with the point 25on
the fixed electrode 20, as shown in Fig. 6 and

shown in elevation with their sparking-points
20 vnd 256* each in contact with a point on one
of the arms 33 or 33* of the corresponding

‘movable electrode. | o
" Rigidly secured to the outerend of the mov-

able electrode 21 is an arm 36, which is en-

gaged by one end of a spring 37, tending to

move the arm 36, the electrode 21, and the

arm 33, so as to make contact between the

sparking-points 34 and 25 of the movable and
HEach of the movable elec-
trodes 23, 21*, and 232 is provided at its outer

end with & similar.arm 38, 36*, or 38*, which
‘18 similarly acted on by a spring 39, 372, or 39*
That end of the lever or tappet 16 which op-

erates the movable electrodesis provided with
two projections or fingers 42 and 43, adapted

to engage with the heads of the adjustable
screws 44 and 45, respectively, which are
mounted in the ends of the armsa 36 and 38 of
‘the movable electrodes 21 and 23. Asshown
in Fig. 2, the arms 36 and 38 are in the posi-

tions which théy will occupy when the spark-

ing-points of the movable electrodes to which

they are securcd arein contact with the spark-
ing-points of the corresponding fixed elec-

trodes; and the fingers 42 and 43 of the lever

or tappet 16 are shown out of contact with the

‘adjustable screws 44 and 45 and at equal dis-

tances therefrom. Either of the arms 36 or
33 may, however,.be released from the pres-
sure of its spring 37 or 39 and moved out of

the path of the projection or finger on the le-

ver 16, and either of the serews 44 or45 may

be adjusted so as to vary the time at which .

the electrode is operated by the lever.

- In ordertorender eitherof the electrodes 21

or 25 inoperative by the tappet 16, it is only

In Fig. 6 theinner

70

75

9o

95

100

ms

11Q

I3

necessary to disengage that end of the spring
37 or 39 which bears against the arm 36 or 38.

and to move the arm out of the path of the
corresponding finger on the tappet 16. The
spring 37 or 30 may then bear against the pin
46 or 47, projecting from the cap 18. The con-
structiorfof the fingers on the operating-lever
or tappet and of the adjusting devices on the

arms of the movable electrodes for the other:

cylinder are prefergbly in all respects similar

t0 those described as being mounted on the
-eylinder-hegad 14. |
the levers may he-given-any preferred form,

The fingers,on the ends of

{20

125

130

or they may be dispensed with if the outer

arms on the moyable electrodas and the ad-
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Jtlstable screws on the ATMS be gwen such | cam to pass the pro,]eetlon 17 or 17* on the -
form and proportions as is: necessary to per- |
- mit the desired engagement with the levers..

Referring to that portion of the mechanism

5 shown mounted on the cylinder-head 14, it

(o

- will be seen that the movable electrode 21
and fixed electrode 20 and their cojperating
‘parts form one sparking device or a make-
-and - break device for one circuit, and the |

movable electrode 23 and the ﬁxed electrode-

- 22 form another sparking device, or a. make-

and-break device for another en*cmt ‘and that

~eitherof these devices may be empleyed while

s 5_H

the other is inoperative, or, if preferred, both_
produce two si-
~ ‘multaneous sparks, or the adjustment may |

devices may be operated t0-

 be such that two sparks may be produced for |

.. ‘each explosmn _mth a shght mterva.l between.

O the sparks.

.20
~ operation more than one movable electrode :
 for each eylinder, and it will therefore be

25

Tt will not ueﬁally be neceseary to kee m'

preferable to have the other disengaged, as.

~described, in order to prevent wear. -In case |
of accldent to the one in operation the'disen-

gaged electrode may be quickly brought-into

action by merely engaging the end of its Spring
with the'arm of the eleetrede, end the other+

. may then be disengaged.

30°.

caps 18 or 18* {o inspect or repair any portion

of thesparking devices thecaps18and 18* may |

be readily removed and, if desned may be

‘replaced by a similar. ca,p ‘and elevnrodee

‘The cam- 13 wtetes in the direction mch-

| eated by the arrow in Fig: 5, and durmg about
* one-half of a revolution of the cam, after the

- projection 17 on the end of the Iever 16-passes |
 the shoulder 41 on the cam, the lever 16-is in

40
- -controlled by the movable electrodes. -
‘of the ﬁnﬂ'ere or projections 42 or 43 on the |

lever 16 is then in contact with the corre-

position to hold open:the urcmt or circuits
One.

- sponding adjustable serew 44 or 45 on the arm .

45

306 or.38, and the spar kmrr-pemt on the inner

end of the movable electrode is held out of
“contact with the point on the corresponding

| fixed electrode. .

'Ise

revolution of the cam 13 that end of the laver |
which engages with
moved eumdrd from the center of the cam,

the fingers on the other end of the lever are

mov ed to permit the springs bearing on the

-arms of the movable eleetrodes fo frradually

55

60

~ closing the circuits controlled by them and

- away fr om the ed,]uetlnfr-screwe the rotation.| is rigidly connected with the ars on its op-

‘close the circuits by bringing theé ‘movable
sparking-points. into contact with the fixed. |

sparking-points, and when the points have

made contact. the . ﬁnﬂ'ele on the lever are.
moved a little fa,rther 80 as to be eut of con-.

tact with the ad,]ustmrr-scle“s on the arms:

- of the movable elect.mdee as shown in the

device applied to the eylmdel -head 141in Fig.
2. The Sperkmg -points beéing in contact and

the ﬁnwels on the lever havi ing been moved |

k of the cam 13 causee the sheulael 41 on the

In case it is neeeeeei'y to remove ene of the*

Dmmﬂ' the next half of a.

the cam is. gradually

end of the léver, the spring 40 or40* suddenly

throws the lever into position to engage with
that part of the ecam beyond the shouider 41,
and by the same movement of the lever the

| 7,_-,

edjuetmﬂ'-serews on the arms of the movable":i‘f |
electrodee are struck by the fingers on the . -

end of the lever, the contact of the spa.rkmg-‘

duoed

5
points i 18 euddenly broken a,nd a e_pa.rk is pro- o

A8 ehown in Figs.. 2 a,ud 5, ‘the czhemlc‘ler 41 )

‘on the cam is just about to. pass. the projee-

tion or pin 17 on the lever 16,

80

‘On the right of Fig. 2 the lever 168 and the -
arme 36 and 38*of the movable electrodes 21*

| and 23* are shown in the positions which they

‘will occupy at the beginning of the movement

by which the sparking-points are put in cen--

ta.ct and the circuits closed.

. Although both of the mova; 'ile electmdee |
in each. of the caps 18 and 18® are shown in

position to be operated by the levers 16 and
1164, it will be understood that the‘simultane-

oue empleyment of two eparkmﬂ' devices for
pre-
ferred practice is to employ but oné at a time ;
in ‘each cylinder and to keep the other dis-

each cylinder i 18 not essential, end the

engaged and in readiness to be brought into

9t

action when .desired, as, for example, when . -
‘the other device is 1n0peratwe or requires

adjustment or for any other reason.”
The removable caps 18 and 18* may be easﬂy
and quicklyremoved from the cylinder-heads

‘100 .

and others may be as easily and quickly -
secured in their places by means of bolfs e

through the holes 48 and 49 or 48* and 49=,
The bolts are omitted from the drawirngs be-
-cause they might tend to confuse the lines of

the drawmge

r’dj o
‘Each of the removable eaps

~with its two fixed and two movable electrodes
‘may coustitute -an article of manufacture .
~which is adapted to be applied to any form

of gas-engine, ‘which is of such form that it

requires no special manipulation in its appli-
“eation and no special construction of the part

‘to which it is applied, and which, on account .

of its mmphmty and therefore compera,twely
inexpensive: construction, involves but little

expense in case removal or the substitution
of one for another is required. The neces-

TIg

sity of ' suchrenewal or substitution will, how-

ever, be much less frequent than is the case
‘when employing any of the usual igniting de-
viees, since one y of the fixed and one of the

§20

‘movable electrodes in each of the removable

‘caps may be held in reserve or out of action,

_to be brou ght into action only when the other

igniter in the same cap is either aecldentaﬂy
OF intentionally rendered inoperative. -

It will be seen that the construction of the
lgmbm r mechanism is such that there is com-
paratively little danger of breakage or of dam-
age to any of the parts by shocks or by jar-

125

130

ring caused by the operation of the mechan-

ism 1tSelf Each of the movable electrodes

p051te ende, one mthm and the ether mth-
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out the cylinder, and forms~therewith arigid
integral structure. Theonly parts within the

cylinder that make contact with one another

are the sparking-points, and their approach

to one another is so gradual that the impact

‘between them is exceedingly smsall, the com-
paratively lightsprings which act on:the outer

arins of the movable electrodes merely acting

t0 keep the adjustable screws on those arms

ih contact with the fingers on the levers 16

and 16* as they gradually recede after break-
“ing the circuit and until the sparking-points

are in contact. | |
. The sudden action of the levers 16 and.16*
on the outer arms of the movable electrodes

parts, which are merely separated thereby,
and the action on the outer arnis is to a cer-
tain extent cushioned by the springs which
bear on those arms. If, however, the outer
arms should become damaged or loosened in
any way, they are in position to be removed

or repaired, and while this is béing done.one

of the other movable electrodes which has

“been in reserve may be put in action.
- On opposite sides of the bracket 12, above
‘which the rotating cam is mounted, are fitted

cushioning devices of rubber or other suit-
able material which are adapte
or prevent noise and shock which might be
caused by the projections or pins 17 and 17*
on the levers 16 and 16* being thrown against

~ the ecam after the passing of the shoulder on

35

the cam. In the drawings the cushioning de-

vice 50 and 50°, of rubber or other suitable

material, is mounted in a recessin the bracket

- 12, and an adjusting-screw 51 51* is fitted in

40

45

5¢

55

bo

positionto bear. on the cushioning material
for the purpese of adjustingit. - Onone side
of each of the levers 16 and 16* is formed =
flattened projection or tup 52 or 52*, which i-
adapted to strike the cushioning device jusi
before the pin or projection 17 or 17* on the

lever comes in contact with the cam after

slippiug over the shoulder on the cam..
Fhe time of ignition of the gases may be
varied by adjusting the cam 13 and the wheel

6 relative to the wheel 5, as already described,

and any more delicate adjustment of the
sparking devices may be effected by means
of the adjusting-screws on the arms of the
movable electrodes. | | | .

The breaking of contactbetween the spark- |

ing-points is effected in the most efficient
manner by the sudden blow delivered by the
lever 16 or 16* under the action of a compar-
atively strong spring, and the return move-

ment, by which the contact is again made

vnder the action of the weaker spring,.is not
only gradual, but the pressure between the
points when in contact is such as to cause no

- injurious effect.

5%

We claim as our imvention and desire to
secure by Letters Patent— = -

1. In & gas-engine, the combination, in an
igniting mechanism, in which & spark.is pro-
duced within the cylinder by breaking an

forth.

has no injuricus effect on any of the internal

d to diminish |

electrié circuit, of two movable. electrodes

and means whereby either of the movable
electrodes is adapteqd to be operated by the
actuating imechanism, substantially as set

2. The combinatiOn',With a gas-engine cyl-
inder, of a removable cap, or bonnet, twomov-

-able electrodées mounted in the cap, or bon-

net, dach adapted by its movement to make
and break a circuit, and an actuating mech-
anism for operating either of the movable
electrodes, substantially as set forth.

. 3. The combination,with a gas-engine ¢yl- .

inder, of aremovable cap, or bonnet, twomov-

able electrodes mounted in.the cap, or bon-
net, each adapted by its movement to make-

eachadapted by itsmovementto causeaspark
within the cylinder, actuating mechanism for
imparting motion to the movable electrodes,

75

8o

and break a circuit, and mechanisin operated .

by the engine for transmitting motion to the
movable electrodes,substantially ag set forth.
‘4, The combination,with a gas-enginecyl-
inder of an igniting mechanism comprising
two movable electrodes, each adapled by its.
movement to make and break an electric cir-
cuit, & cam operated from the engine, and a
lever, or tappet, engaging with the ¢amand
adapted to transmit motion to one or both of
the movable electrodes, substantially as- set
forth. o | | |

5. The combination,with a gas-engine cyl-
‘inder, of aremovable cap, or bonnet, twomov-

able and two fixed electrodes mounted in the
cap,or bonnet,a lever, or tappet,forimparting

‘motion tc the movable electrodes, and a cam
with which the lever or tappet engages and

which is adapted to be operated from the en-
gine, substantially as set forth

6. The.combination,with a gas-engine cyl-

for actuating.the movable electrode to break
the circuit, a spring unconnected with the

one direction, a cam engaging with the lever,

or tappet, and means whereby the ecam may -
115

be adjusted to vary the time of action of the

1

95

IOC

105

_inder, of aniovable electrode which isadapted

.to make and break a circuit, a lever, or tappet,
.IXO

| movable electrode, for moving the tappet in--

movable electrode, substantially as set forth. -

7. The combination, in-an igniting mech-
anism for a gas-engine, of a movable elecirode,
a lever, or tappet, for actuating the movable
electrode, & cam with which the lever, or tap-

i ::9

pet, engages, and a gear-wheel operated from

the engine and so connected with the cain as
to be capable of rotating the eam in one direc-
tion only, substantially a%s set-forth,

8. In a gas-engine, the combination,with a
removable head, or bonnet, of a movable elec-

trode: mounted in the head, or bonnet, rig-

idly-connected arms mounted on the opposiie

125

ends cf the electrode, a lever, or tappet, for

-éngaging the arm on the outer end of the

electrode, a spring, unconnected with and

130

disengaged from.the movable electrode, for

‘moving the lover or tappet to break the cir-

cuit, and means for actuating the lever, or
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tapp et £ close ihe cir emt subste,ntlell} as set

forth.

9. In a gas- enn'me, t.he combination, witha

| removable cap or bonnet, of a movable elec-
trode having rigidly-connected arms on or

- neéar ils oppeSite ends-and which is adapted

to thake and break a circuit, an adjusting de-

- 'viee on the outer Arm, & spring for actuating

10

the movable -electrode and tending to close

the cirenit, & spring engaging 4 lever or tap-

petand tendmﬂ' to open the mremt and means

-for actuating the movable electrede froin the

engine, substantially as set forth.

- 10. The combination, with a removable cap
or bonnet, which is ada.pted to be apphed to
an opening in the wall or head of a gas-engine

" cylinder, of two movable electrodes hawnn

- 20

rw'ldiy-eonnected arms on, or near, their op-
posite ends, and ad,]us.tmrr devices on the

outér arms, substantlally as set forth.

11. Thecombination, with aremovable cap,

‘or bonnet, which is adapted to be applied to

_an opening in the wall or head of a gas-engine

25

30

-eylinder, of two movable electrodes mounted.

in the cap, or bonnet, and having rigidly-
connected arms-on their oppesite ende, and
two fixed electrodes adapted to be engaged
by $wo of the arms on the movable electrodes,
substantially as set forth. -~

~ 12. Inagas-engine, the combinatior, Wltha

- movable electrode, of a lever, or teppet IoV-

able independently of but ada.pted to-engage-

“with the movable eleetrode, a cushioning de-

35

‘vice for the lever, or tappet, a cam with-which
the lever enrrages and a spring-{ending to

hold the lever in engagement with. the cam,

substantially as set forth.

13.

anism, of a fixed electrode a mevable elec-

- ating the movable electrede which is actuated
by a spring for breaking the elreum subetan-_

trode, adapted to- coonerate with the fixed
electrode to make and break a circuit, a spring

acting on the movable electrode and tending

to close the cireuit, and mechanism for oper-

| ‘tI&ll}’ ag set forth. '

14.  The combination, in an wmtmg mech-

anism, of & fixed: electlode, 2 movable elec-

The combination, in an. 1rrmt1n0' mech-

trede adapted to coopere,te with the fixed
eleetrode to make and break & circui’, aspring
acting on the movable electrode an 1 tendmg
to close the circuit, a rotating cani, a lever,
or tappet, enwaﬂ'mtrwi‘ththe ¢cam, andespnnw
for act uetmg the lever to break the mrunt
substantially as set forth.

15.- The combination,in an wmt ng mech-

anism fora two- cyhnder gas-engine, ef afixed

and a movable electrode fior each cylinder, a
lever, or tappet, for operating each of thé
movable eleetrodes, a cam gngaging with and

{ imparting motion to both levers, or tappets,

and a counter-shaft .op which the ¢am is
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mounted and which receives motion fromthe

engine, subste,ntmlly ag set forth.
lb Ina gas-engine, the eombmatlon with a

governor- _shaft eperated from the main shaft; .

of a cam-shaft geared to the governor- shaft
a cam on the cam-shaft which engages with
8 lever, or tappet, and a mevable electrode

Whl(‘h is actuated by the lever or tappet, sub-

stantially as set forth.
17. In a two-cylinder gas-engine, the com-
bination, with a counter-shaft opérated from

the main shaft of the engine, of a cam-shaft

driven by the counter-shaft, a ecam on the
counter-shaft, two levers or teppets engag-
‘ing with the eam, and two movable electrodes
extendmw ineo each cylinder and adapted to
be actuated by one of the levers, or tappets,

-|-substantially ae«ee.t forth.

18. Inagas-engine, t:hecombmatlen witha
governor- sh aft, operated from the main shaft
ef the engine, a governor and a governor-
valve on the shaft, a cam operated by gear-
ing from the ﬂ'overnor-shaft a lever, or tap-

electrode operated by the lever, or tappet,
substantially as set forth.

In teenmony whereof we have hereun to sef,
our hands

GEO. WESTINGHQUSE
- EDWIN RUUD.
Witnesses: '
JAMES B. YOUNG,
WESLEY G. CARR.
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8:
pet engaging r with the cam, and a movable .
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