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UNITED STATES PATENT OFFICE,

GEORGE GRAY, OF MIANUS, CONNECTICUT, ASSIGNCR TO MIANUS MOTOR WORKS, OF
MIANUS, CONNECTICUT, A CORPORATION OF CONNECTICUT.

GAS-ENGINE IGNITER.

Specification of Letters Patent.
Application filed May 5, 1509.

Patented Apr. 26, 19190.
Serial No. 494,110,

To all whom it may concern:

Be it known that I, Grorce Gray, a resi-

dent of Mianus, in the county of Ifairfield
~and State of Connecticut, have invented cer-

tain new and useful Improvements in Gas-
Engine Igniters, of which the following 1s a
full, clear, and exact description,such as will
enable others skilled in the art to which 1t
appertains to make and use the same.

The invention relates particularly to con-
tact and release, or what are known as make
and break igniting devices. It 1s especially
designed for use in connection with gasolene
engines, but can obviously be employed on
other types of internal combustion or explo-

- slon engines.

The object of my invention 1s to embody

the whole of the igniting gear proper in a

single self-contained group of mechanism,
so that this group of parts may be bodily re-

‘moved from the engine without disturbing

the other parts of the igniter mechanism,
but, nevertheless, to make such mechanism
strong and durable and capable of sustained
and reliable operation.

It is a further object of my invention to
provide for the ready adjustment of the sta-
tionary electrode. In mechanisms of the
type to which my invention relates, 1t 1s fre-
quently experienced that when the electrodes

wear or deteriorate from the effects of the

30

voltaic arc, it becomes necessary to change
the position of the stationary electrode and

ordinarily this is a difficult operation owing,

among other things, to the presence of the

insulation. My invention seeks to and does

ot

provide an easy and effectual means by
which this adjustment may be accomplished.

My invention involves various other de-
vices of importance, and all of them will be
fully set forth hereinafter and particularly

pointed out in the claims,

Reference is now had to the accompany-
ing drawings which represent as an example
the preferred manner in which the princi-
ples of my invention may be practically em-

bodied. _

In these drawings;—Figure 1 1s a front

~elevation of a gas engine cylinder equipped
00

with my invention; I'ig. 2 is a side elevation
of the same parts with a portion of the cyl-

“inder shown broken away; and Ifig. 3 1s a

detailed section along the stationary elec-

trode illustmting the manner 1n which the

same may be adjusted.

.—

In 2-cycle gasolene engines, particularly
of the marine type, 1t 1s the customary prac-
tice to drive the make and break igniter
from a reciprocating pump rod 10 through
a rod 11 actuated by an eccentric on the
crank shaft, and these parts are so shown 1n
the drawings. The cylinder 12 1s formed
with an opening 14 through 1its walls, the
surface of the walls of which opening 1s
oround so that a tight connection may be ef-
fected with the corresponding surface on the
plug 15. This plug is of metal and 1s pret-
erably cast integral with a frame plate 16
which lies against the other surface of the
cylinder as shown. I also prefer to cast in-
tegral with this frame plate two studs 17
which are connected by an integral bridge
18 lying in a plane parallel to that of the
frame plate. The frame plate is further
provided with two lugs 19 in vertical aline-
ment with the reciprocating pump rod 10
which serve to carry a reciprocal pin to be
hereinafter described. The parts 15, 16 and
18 are fastened to the engine by screws 162
which pass through the studs 17 and the
ends of the bridge 18.

20 indicates the rock-shaft of the movable

electrode 21. 'This movable electrode 1s In
the form of a rocking arm and is fastened
to or formed integral with the rock-shaft
20. Said rock-shaft is mounted horizontally
in the frame-plate 16 and plug 15 and 1ts
outer end is carried in the bridge 18. The
shaft is so mounted that it is held against
axial movement, but may rock freely. The
manner in which this shaft is carried in
the frame-plate and plug and in the bridge
is important, since I provide a bearing for

the shaft along its entive length. The shaft
20 carries fixedly an arm 22 which is located

between the frame-plate 16 and bridge 18,
intermediate, it will be seen, the two points
of bearing of the rock-shaft. This arm 22
1s adapted to coact with the vertically re-
ciprocating pin 23 which 1s mounted 1n the
lugs 19. The pin 23 extends through an
opening in the arm 22 and has fastened to 1t
a collar 24 which limits the downward mo-
tion of the pin relatively to the arm. At
its upper end pin 23 is movable 1n a sleeve
25 carried by the top lug 19. Bearing be-
tween said lug 19 and the collar 24 and sur-
rounding the pin 23 is an expansive spring
96 which tends to hold the pin downwarc
and to press the arm 22 upon a heavy cush-
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1in the 1ower ug 19,
also carries an expansive spring 28, which

=

lon spring 97 which is carried in a, czwlty
This lower lug 19

engages the iree end of the arm 03.  Nor-
mally the spring 26, being of superior power
to the spring 28, holds the arm 22 down-
ward in the 1:}0511,1011 shown i Fig. 1, in
which position the arm bears on the spring
28 holding said spring in compression.
When the rod or pin 23 1s moved upward,

the pressure of the spring 26 on the arm 22 |
is removed, since the collar 24 moves up-
~ward a,way from said arm.

At this time

* the spring 28 asserts itself and moves up-

S

20

25

o Within this orif

ward the arm 292 so that this arm follows the

collar 24. Upon permitting the pin 23 to
return to its downward position the spring
26 again becomes actlve and forces back the
“arm 22 compressing the spring 28 until the
motion of the arm 1s arrested by the cush-
1on spring 27, Wthh 1s the strongest of the

three sprmgs |
The re(';lprocatlncr rod 10 is carried in a

suitable ouide 29 fastened to or formed on

the cylinder 12 and said rod is orificed at

~ 1ts upper end as indicated at 30 1n Kig. 1.
ice 1S arranged & trlgger 31.
The trigger is in the form of an interme-

~ diately pivoted lever, it being mounted on a

30

center pin 32 set in’ the rod 10 and made

~ flush with the outer surface thereof. The

35

Fig.

lower end of the trigger 1s extended out-
ward in a lateral direction as shown In
1 and such end 1s pressed outward,
holding the trigger in the position shown 1 in

- Fig. 1 by a spring 33 seated in the lower

- 40

- moves upward with the rod 10 the u upp

45

'e‘{uremlty of the cavity 30. The parts are so
arranged that when the ftrigger is in its
normal position as indicated in Kig.

1 the

upper end of the trlgger will lie dlrectly 11
the line of the rod 23, so that as the trigger
er
end of the trigger strikes the lower end of
the pin or rod 93 and raises the rod in the
manner above described. The guide 29 also
carries a trip 34 which has a coniform face

~and 1s carried on a screw 35 engaging

threads in the guide 29. The sald screw 1s

provided with a nut 86 which is adapted to

be fastened on the screw at the desir ed POSI-
tion with the aid of a jam nut 37. The

nut- 36 carries a finger 38 for operating 1t
and also a notched quadrant 39 which is en-

caged by a spring pawl 40 fastened to the
parts 39 and 40

cylinder as shown. The
operate to hold the nut 36 releasably in the

position to which 1t 1s put and normally the |

~ nut 36 1s fastened on the SCrew 35, so that
‘the screw may be shifted in the gmde by

- 60
- ering the trip

6o

operating the {i

with the laterally projecting lower end of

the trigger 31, so that when tne rod 10 moves |
upward | calrymg the trigger with it and
causing the upward motion of pm 23 the | trigger engages the trlp 34, which must be. 1

nger 38, thus raising or low-
34. This tr 1p 1s 1n alinement.

[

to return the

fitted in the

‘bridge 18, which htter has a lateral exten-
The

| 956,075

trigger engages the trip and is caused to

move inward at its lower end, thus throw-

ing its upper end laterally out of engage-

ment with the pin 23.

explained. When the

This deprives the
pin of its support and allows the spring 26
pin to its lower position as
pin 23 descends 1.

70

this manner, it momentarily enters an en-
largement 41 of the cavity 30, which en-

- larﬂement 1s provided to accommodate the
As the rod 10 moves

“downward the trigger disengages the trip

pin as described.

and the spring 32 returns the trigger to the

normal position shown in the drawings..

The stationary electrode 42 1s fixed on a

75

80

shaft 43, which shaft 1s ELlI‘ELIlG'Gd to turn

on and 3 is snugly fitted in a sleeve 44, This

sleeve 1s shown in Fig. 3 1 surrounded by

an insulation thimble 45 so that the shaft 43
| and the electrode 42 whlle firmly mounted 85
‘In the plug, are insulated from the walls of

the engine and hence from the movable

electrode 21. The parts 43, 44 and 45 are

sion prowded to receive said parts.

plug 15, frame-plate 16 and

90

shaft 43 has fixed to 1ts outer end an arm

46 and with this arm 1s engaged a screw

47.  Said screw is held to rotate, but not to
y, in the lug 48 fastened to or
he frame- phte 16. Bearmo be-
tween the arm 46 and lug 48 and surround—_ .

move axial.
formed on -

95

ing the screw 47 1s a spring 49 which serves

by a spring pawl 52 which
against 1dle motion. The said

_to prevent 1dle motion between the arm and

screw. Thescrew is provided with a knurled
head 50 and a serrated disk 51. The head

50 facilitates Operatlon of the screw and
the serrated disk 1s provided to be engaged
holds the screw
pawl.52 is

carried by a projection 53 of the frame-

100

plate 16 or 1n any other suitable manner. It
will thus be seen that by turning the screw

47 a shight turning motion in elther direc-

tion desired waill be 1mparted to the shaft

110

43, thus causing a motion of the electrode 42

electrode.

idle motion in any direction.

‘which adjusts 1t with respect to the mevab]e; -
The stationary electrode is held
at the adjustment to which it 1s put by the

‘parts 49, 51 and 52, which secure it against 115

The operation of the mechanism as a

‘whole may be traced as follows: Assuming

the parts to be in the position shown in Fig.
1, 1n which the electrodes are out of contact

and the ignition eircuit broken, upon the

120

upward motmn of the rod 10 the trigger

engages the lower end of the pin 23 “and

raises the pmn, relieving the arm 22 of the

pressure of the sprmo 26 and permitting

the electrodes into contact with each other

125
‘the spring 28 to raise the arm and bring

thus closing the ignition circuit. Upon theﬁ .

continued upwqrd motion of the rod 10 the
120
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instant that it is desired to ignite , the charge
in the engine cylinder. Upon S0 engagIng
the trip the trigger 1s thrown as described
and the rod or pin 23 1s deprived of its sup-
port so that the spring 26 1s allowed in-
stantly to return the rod to its lower posi-
tion. This brings about a rapid return of
the arm 22 to its lower position and an 1in-
stantaneous separation of the electrodes,
breaking the circuit and producing the spark
characteristic of contact and release 1oniters.

- The constant passage of the spark causes a

Z20

30

35

45

20

- 55

60

63

deterioration of the electrodes and in time
adjustment will become necessary, and this
1s provided for in a most effective manner
by the screw and 1ts coacting parts. The
Iod 10 makes a complete reciprocation one
for each rotation of the crank-shaft and
the electrodes are separated correspondingly.
This 1s the arrangement with a 2-cycle en-
oine. Ifor a 4-cycle engine the order of op-
eration may be changed accordingly.

The engines to which this mechanism is
adapted operate at comparatively high
speeds, the crank-shaft frequently tummﬂ
over as high as 500 R. P. M. It 1s thmetom
necessary that the mechanism should  stand
up” under very high speeds of operation
and, notw1thst.:1ndmﬂ this, that 1t operate
with absolute Cert'unty and in correct time.
The construction and organization which 1
have set forth 1s fully adapted to all ot

these requirements as well as to the ready

and accurate adjustment of all of the parts.

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent, 1s;—

1. A make and break igniter having a plug
adapted to enter the cyhndel a bridge
spaced from the plug and rig id therewith
and complementary igniting devices mclad-
ing a rock shaft mounted in the plug and 1n
the bridge intermediate the ends of the latter
ancd an operatme* member fastened to the

rock shaft between the plug and bridge.

2. A make and break igniter, having a

plug adapted to enter the yhnder, a bl‘ldOO

spaced from the plug and having its ()ppomtc
ends rigidly connected therewith and com-
plementary igniting devices 1ncluding a
rock-shaft mounted in the plug and in “the
bridege intermediate the ends ot the latter

and an operating member fastened to the

1'001{ shatt between the plug and bridge.
3. A gas engine 1gniter, having a plug

“adapted “to enter an orifice in the cylinder

Walls, a bridge spaced from the plug, con-

necting studs at its ends by which it 1s fas-

tened to the plug, fastening screws passing
through said connectmo' studs to fasten the
10n1tﬂr to the engine “and complementary
10'1111:1110 devices 1110111(:1111g parts mounted 1in
the pluo* and bridge.

4. A make and break oas engine igniter, |

sald movable LlLCthde, a reciprocating

&3

'_ad]usted to c'ont.;mt with the trigger at the | having a frame, a movable clectrode, an op-

er dtmrr arm in connection with said movable
clec tIOdL. a reciprocating pin engaged with
the arm, lugs in which said pin 1s mmmted

a spring pressing the pin to actuate the arm

to separate the electrodes, a second spring
arried 1 one of the lues and engaging the
arm to coutact the electrodus nwans to

| per 1odrcally reciprocate the rod to relieve the

arm of the pressure of the first spring, and a
cushion spring carried in the lug and serv-
ing to recelve the 1mmpact of the arm upon the
Ictuul of the pressure of the first spring.

A make and break igniter having a
momble electrode, a 1'@011)100.:11:111 pin, an
arm 1n counectlon with said momble elec-
trode and engaging with the pin interme-
diate its ends, a spring encircling the pin for
moving 1t in one direction, a buifer spring
engaging with the arm to 'limit the move-
ment of the pin and arm m said direction,
means for moving the pin in the opposite
direction and a spring weaker than the first
spring for moving the arm in the last men-
tioned direction when said means operates,
one of said last mmtmned Springs encircling
the pin.

6. A make and break 1gniter having a
movable electrode, an arm in connection with
pin,
a member for positively moving the pin 1n
one direction, a spring in eng ..wement with
the pin for moving it 1 the oppomte ciirec-
tion, a bufler spring in engagement with the
arm for limiting the movement of the pin
and arm 1n said opposite direction and a
weaker spring in engagement with the arm
for moving the arm in the same direction
as the pin “when tht, latter 1s moved by the
pin moving member.

7. A make and break 1ieniter having elec-
trodes, an actuating device for the movable
electr()de a recipr ocatmfr drive rod, a trigger
carried thereby and a t11p to be eng aoed by
the trigger, said trip being 10t.—,1t.:1b1y 11'101mt-
ed to acdjust the same and presenting a coni-
form operating surface eccentric i respect
to the axis of rotation of the trip.

8. A make and break gas engine 1gniter,
having a stationary electrode, a movable
e]ectmde means for operating the movable
electr ode, a rod on which the stationary elec-
trode 1s carried, a metal sleeve 1n which the
rocd may turn, a ‘mass of insulation surround-
ing sald sleeve and insulating it from the
other parts and means for adjustlnn the rod
around 1ts axis for the purpose specified,
sald means comprising an arm on the rod, a
screw to actuate the arm and means to pre-
vent 1dle motion of the arm and screw.

9. A make and break gas engine igniter,
having a stationary elec,trode a movable
electmde means for operating ‘the movable
dectrode a rod on which the stationary elec-

70

70

80

90

95

100

100

110

115

120

125

troce 1s carrled a metal sleeve 1n which the 139
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. rod may turn, a mass of insulation surround-

ing said sleeve and insulating i1t from the

other parts and means for ‘Ld]ustmg the rod

around its axis for the purpose specified,
‘sald means comprising an arm on the rod, a

screw engaging the arm, a bearing for the

~ screw, a spring pressing between the arm and
sald bearing and means for preventmg 1dle

. motion of the SCrew.

10

a rod from Whlch the statlonary electrode

10. A make and break igniter havmg Q.
stationary electrode, a movable electrode,
means for 0perat11'10* the movable electrode,

- 956,075

hterally extends, a sleeve in Wthh said red

may turn, an arm on the outer end of said 15 '
rod, a screw for actuating the arm to rotate

the rod and. means for norme,lly preventmg
rotation of the screw. -

In testimony whereof T he,ve 51gned my
name to this speelﬁcatlon in the presence of 20
two eubeerlbmg witnesses: - -

GEORGE GRAY

1Witneseee
Lrroy EpbDY,

CABOYD
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