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No. 776,700.

UNITED STATES

Patented December 6, 1904.

PaTENT OFFICE.

.QHARLLS E. STERNE, OF SAN DIEGO, CALIFORNIA, ASSIGNOR TO STERNE
BROS. CO., OF SAN DIEGO, CALIFORNIA, A bORPORATION OF CALI—

FORNIA.

SPARKING DEVICE FOR INTERNAL~-COMBUSTION ENGINES.

SPECIFICATION forming part of Letters Patent No. 776,700, dated December 6, 1904,
Application filed May 2, 1901, Serial No, 58,650, (No model.)

To all whom & may CONCEr:

~ Be it known that I, CraRLES L. STERNE, a
citizen of the United StthLS residing at San
Diego, in the county of San Diego and State

5. of Lahtorma have invented new. and useful
lmprovements in Sparking Devices for Inter-
nal-Combustion Engines, of which the follow-
ing is a specification.

An object of this Invention 1is to pmmde

10 means for invariably producing an effective
electric spark at the instant desired.

Another object is to produce this result by
very simple, economical, and easily-construct-
ed means which are not liable to get out of

15 order and which can be readily assembled and
taken apart.

This invention includes the combination of

a stationary electrode, a movable electrode to

make and break contcht therewith, a hammer

20 to strike a blow for operating the movable

electrode to break the contact, a spring oper-
ating between the electrode *md the hammer

to hold the movable electrode in contact with
the stationary electrode when the hammer 1s
25 operated to compress the spring ready tostrike

the contact-breaking blow and to 11111:)01 the

hammer when the hammer is released to allow
the blow to be struck. By this arrangement
the contact is only made at the instant the
30 hammer is being moved into position to strike
the blow, and the contact is broken instantly
by the stroke of the hammer, and a spark ot
considerable length and mtensmy is thus pro-
duced. m
35 Another feature of this invention is the ad-
- justment for regulating the stroke ot the ham-
mer. LThis reg wlation is provided for 1n two
ways, as will hereinafter more fully appear.
Another object-is to avoid any injury to the
‘40 parts of the sparking device in case of reversal
of the engine by premature explosion or oth-
erwise.
The accompanying drawings illustrate my
Invention.
45  Figure I 1s an elevatlon of the sparking de-
vice in place on an engine, a portion of which
is shown. Solid lines show the hammer at

shaft a,nd the movable electrode.

rest and the cam-finger ready to engage the
hammer-finger to retract the hammer. Dot-
ted lines mdwate the position of parts when 50
the hammer is just released to strike the blow.

A portion of the plug which Inserts into the
cylinder and carries the sparking device 1s
broken away to expose the electr odes. Fig.
IT is a plan of the spar king device on the en- 55
oine, a fragment of whichisshown. TFig. 11l

is:, a csectioniﬂ elevation looking at the opposite
side of Fig. I from line 111, 1"‘10 II. HKig. IV

1S an LleV&tIOH in section on line IV IV Took-
ing left and right, 1espoct1vely., in Figs. I and 6o
I1. Fie. V is a view of the rocker-arm and
The plug

is shown in section. Dotted lines indiecate the
stationary electrode. Fig. VI is a section of
the rocker-arm on its shaft. Line. VI VI, 65
Fig. V, indicates the line of section. Fig.
V]I is a view of the cam-washer for raising
and lowering the hammer-cam for reg ulatmﬂ
the time of the contact-breaking blow. |

1indicatesthe stationary electrode; 2,a mov- 70
able electrode: 3, a rock-shaft furnished with
a rocker-arm 4. The movable electrode 2 1s
mounted on the rock-shaft 3 to make and break
contact with the stationary electrode 1 as the
rock-shaft is operated for that purpose. 75

In a general way 5 indicates a hammer to
strike the rocker-arm 4 to break the contact.

6 indicates a rocker-arm-operating and ham-
mer-impelling spring which is operated by
the hammer to hold the electrode out of con- 3o
tact when the hammer is retracted, said spring |
being arranged, by reason of 1ts contact Wlth
one side of the Iocher -arm and its engagement
with a shoulder 7 on the hammer, to 1mpel the
hammer to strike the contact-breaking blow. 85

The hammer comprises a shouldered rod 8,
which passes through a slot 9 in the rocker-
arm and is fur mshed with a head 10, which is
serewed on the end of the rod on the Slde of the
rocker-arm opposite the shoulder of the ham- go
mer-rod.

The rocker-arm 4 is preferably provided
with seats 11, which may be concaved, and
the head 10 of the hammer 1s convex to rest




LO

L5

20

25

30

35

40

55

60

6_5

and 1In one of the concave seats 11.

2.

1n the seat on the side of said arm opposite
theshoulder of therod. 12indicatesa washer
sliding on the rod 8, and it is furnished with
a convex portion or face 13 to seat in the
other concave seat of the arm4. The spring
6 holds the washer away from the shoulder 7
Means
are provided for holding the hammer in po-
sition to keep the electrodes normally out of
contact. For thispurpose the springisstrong
enough to normally hold the arm 4 in the same
position relatively to the rod 8 at all times by
clamping it between the stops or washers 11
and 12 and to return it to that position after

1t has been forced into a different position in

either direction by the action of the operat-
ing mechanism on the engine. The outer end
of the hammer-rod 8 is mounted in a guide
14, 1n which the rod slides freely and which
has a stud 15, which extends through a slot
16 1n a bracket 17. The stud is secured by a
nut 18, which binds the guide 14 to the bracket
17. By pivotally connecting the guide to the
bracket by means of the stud the guide can
automatically adjust itself to the change of
angle caused by raising or lowering the end
of hammer or rod relatively to the axis of
the cam-shaft. For convenience in raising
the guide 14 when the engine is in motion a
cam-washer 19 is provided between the nut
18 and the bracket 17. The range of the cam
1s such that when the lever 20 of said cam-
washer 1s thrown in one direction the guide
14 will be allowed to come to its lowest po-

sition, and upon reversing the lever 20 the

cam will raise the bolt 15 and its guide 14 to
1ts uppermost position. The concave seats
11 and the convex faces of the head and
washer, together with the slot 9. allow free-
dom of adjustment for the free or outer end
of the hammer-rod. When the outer end of
the hammer-rod is raised, the center of grav-
1ty will be changed, so that the moving elec-
trode will be held normally farther out of
contact with the fixed electrode than when the
outer end of the hammer-rod is lowered.

21 indicates a finger on the hammer to be
caught by acam 22, which isadjustably mount-
ed 1n the rotating cam-shaft 23 to operate the
hammer against the foree of the spring 6 and
to suddenly release it to allow the blow to be
struck. Said shaft is provided with a hole
24 to receive the cam-finger 22.

25 Indicates a set-screw for adjustably fix-
ing the cam-finger 22 in its seat 24.

The rotary shaft 23 is driven by the oper-
ative parts of the engine by the usnal con-
nections. (Not shown.)

The guide is preferably open at both ends
and slotted longitudinally, preferably on its
under side, for the reception of the finger or
shoulder, which projects rigidly from the end
of the rod. Thisconstruction permits of the

insertion of the rod through the guide until
the finger enters the slot, and the location of

776,700

the finger in the slot will prevent the rotation

of the rod, thereby providing a very simple,
cheap, and efficient construction. The slot
preferably terminates near one end of the

‘guide, and thereby forms a stop against which

the finger will engage and prevent excessive
movement of the rod toward the sparkinge
mechanism 1f too quick or too heavy blows

should be given to the finger by the cam 22.

In practice the attendant will adjust the
cam-finger 22 to an appropriate height while
the engine is stationary. so that when the en-
gine 1s run the cam-finger 22 will engage and
lift the hammer-finger 21 at approximately
the appropriate time; but in order to give the
nice adjustment while the engine is in oper-
ation he will loosen the nut 18 slightly and
will then turn the washer 20 as required to
raise or lower the guide 14, and consequently
the hammer cam-finger 21, in order to shorten
or lengthen the stroke of the hammer, as may
be desired. If thespark occurs too soon, the

70

75

30

guide 14 will be lowered, thus to release the -

hammer a little later, and if the spark is not
soon enough the guide will be raised, so as to
release the hammer a little sooner. By this
contrivance the attendant can accurately reg-
ulate the time of the spark while the engine
1s 1n operation. An adjustment within an in-
appreciable moment of time will result in a
large economy of fuel and increase of power.
The attendant in making this adjustment will
therefore depend upon the apparent work of
the engine in determining when the adjust-
ment 1sright. Itis generally understood that
the most effective results are attained by pro-
ducing the spark somewhat before the com-
pressing stroke of the piston has been com-
pleted.

The rocker-arm is longitudinally slotted, as
shown in Fig. 5, in order that the hammer-
rod 8 may play freely in making its strokes.
I desired, the end of the rod can be slightly
flattened at the sides where it passes through
the slot to engage with the sides of the slot:
but 1ts diameter i1s so much less than the
length of the slot that the rod will not engage
with the ends of the slot even at the greatest
angle in which the arm and the rod may be
placed relatively to each other.

What I claim, and desire to secure by Let-
ters Patent of the United States, is—

1. In a sparking device, the combination
with electrodes which are normally out of con-
tact, of a rocker-arm for causing a contact,
the free end of which is perforated and pro-
vided with a concave seat on each side, a shoul-
cdered rod projecting through said perfora-

tlon, convex clamping means, one on each side

of said arm, one of them being rigid and the
one between the shoulder and arm being mov-
able, a spring between said shoulder and the
movable clamping means, said spring being
strong enough to return said parts to their
normal position by pressure upon said clamp-
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ing means, a guide for supportmcr the free
end of the rod, “and means for moving the rod
lonﬂ‘ttudmallv

2. In a sparking device, the combination of
an clectrode-operating roc]y-sh%tt, a sSpring-

impelied hammer for operating the rock-shaft

to make .cmd break the contact; a rotary shaft:
a cam - finger carried by said rotary shaft:
means for ad]ustmfr the cam-~finger toward and
from the axis of the rotary Shatt a finger on
said hammer to be caught by &»ELIC] cam to re-
tract the hammer; and a guide for slidably
holding the hammer in posﬂslon to allow the
cam to operate the finger. |

3. In a sparking device, the combination of
an electrode-operating 1*001{-shcxtt a Spring-
impelled hammer for operating the rock-—sh%it
to make and break the contact; a rotary shaft:
a cam-finger carried by said rotary shait
means for adjustmw the cam-finger toward and
from the axis of the rotary shaft a finger on
sald hammer to be caught by smd cam to re-
tract the hammer; a gulde for slidably hold-
ing the hammer in position to allow the cam
to operate the finger; and means for adjusting
the guide to move the finger toward and from
the axis of the rotary Sh‘tft.

4. In a sparking device, the combination of
an electrode-operating rock-shaft; a spring-
impelled hammer for operating the 10(31‘«: shaft
to make and break the contact; a rotary shaft;
a cam-finger carried by said rotarv shaft: a
finger on seud hammer to be caught by sald
cam to retract the hammer:; a oulde for slid-
ably holding the hammer in position to allow
the cam to operate the finger; a slotted sup-
port; astud in the slot of said suppert to carry
the guide; a cam-washer on said stud and rest-
ing on sald support to adjust the stud as to
a clamp-nut to fix the stud on the

height: and
support.

5. In a sparking device, the combination
with electrodes which are normally out of con-
tact, of a rocker-arm for causing a contact, a
longitudinally-movable rod movably connect-
ed with sald arm, means tor yieldingly hold-
ing sald arm and rod 1n a fixed relation to each
other., a support for the free end of the rod,
means for moving said rod longitudinally, and
means for moving the free end of the rod ver-
tically without varying the fixed relation be-
tween the arm and the rod.

6. In a sparking device, the combination
with electrodes which are normally out of con-
tact, of a rocker-arm for causing a contact, a
longitudinally-movable rod movably connect-
ed with said arm, the free end of said rod be-
ing shouldered, means for yieldingly holding
said arm and rod in fixed relation to each
other, a support for said free end of the rod
to permit of its free movement in either direc-
tion, and an adjustable pin for engaging with
sald shoulder and moving the rod.

{. In a sparking device, the combination of
an electrode-operating meansholding the elec-

arm in

o

trodes normally out of contact, a spring-im-
pelled hammer for operating said means by

spring action tomalke the contactand by impact

to break the contact, a rigid finger on said
hammer, a rotary shaft, a cam- {1110 er carried

by said rotary shaft and moved thereb;r tan-

gentially to the movement of the hammer-fin-
ger and adapted to catch the hammer-finger
a,nd move the same tangentially to the move-
ment of the cam-finger, to operate the ham-
mer, a guide arranged tangentially to the
movement of the cam-finger and supporting

the hammer-finger against radial movement

while allowing its tangential movement, and
means for 4d3ust1no said ouide, said means

comprising a slotted braclet supporting the

guide, cam means connected with the guide
and a fixed part engaged by said cam means.

8. Ina sparhmg dewce, the combination
with electrodes which are normally out of con-
tact, of a rocker-arm for causing a contact, a
lonmtndmallv movable rod V1eldmolv con-
nected at one end with said arm, a support
for the other end of the rod, said Tod having
absolutely free movement in either dir ection
1n 1ts support, and means for moving the rod
longitudinally.

9. In a sparking device, the combination
with electrodes which are normally out of con-
tact, of a rocker-arm for causing a contact,
the free end of which arm is slotted lonulm_
dinally, a longitudinally-movable rod pm]ect—

' 1ng thml,wh sa,ld slot at one end, the diameter

of Whlch 1s less than the lenoth of the slot,
means for yieldingly holding the rod and the
1xed relation to eqch other, means for
supporting the other end of the arm and per-
mitting i1ts movement in the plane of the
arm, and means for moving the rod longitu-
dmally

10. In a sparking devme the combination

with electrodes which are nm‘mal ly out of con-

tact, of a rocker-arm for causing a contact, a

lonmtudmally movable rod yleldmOIy con-
nected at one end with said arm, the other end
of the rod being provided W’Ith a finger, a

slotted guide for supporting said end of Lhe'_

rod, the ¢ guide at one end of the slot forming a
stop, and means for moving the rod lonmtu—
dinally.

11. In a sparking device, a shaft provided
with a cam, a slotted bracket two electrodes,
a 101:10*1131.1dumlly-movable rod for moving one
of the electrodes, the free end of the rod be-
ing provided with a laterally-projecting finger,
a slotted cgulde for said end provided with a
stud whlch projects through the slot in the
bracket, and a nut on the stud for adjustably
securing the guide to the bracket.

12. In a spﬂu'lmw device, a shaft provided
with a cam, a slotted bracket two electrodes,
a, 10110'1tudmcﬂly-mova ble rod provided with a
laterally-projecting finger, a slotted cuide for
sald end provided with a stud which projects

through the slot of the b1 acLet, a nut on the
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stud, and a cam-washer on the stud adjacent
to the bracket for adjusting the guide rela-
tively to the axis of the shatt.

13. In a sparking device, a shaft provided
with a cam, a guide adjustable radially rela-
tively to the axis of the shaft, a longitudi-
nally-movable non-rotatable rod mounted in
the guide and movable therein tangentially to

the shaft and provided with a rigid bnger

IGC

which projects toward the shatt, and two elec-
trodes,one of whichismovableand operatively
connected with said rod.

14. In a sparking device, a shaft, a longitu-
dinally -adjustable radially - projecting cam-
finger secured to the shaft, a longitudinally-

776,700

movable rod arranged tangentially to the shatt
and provided with arigid finger which projects
toward the axis of theshaft, means for adjust-
ing the finger relatively to the axis of the
shaft, and electrodes, one of which is movable
and operatively connected with said rod.

Intestimony whereof I have signed my name
to thisspecification, in the presence of two sub-
scribing witnesses, at Lios Angeles, California,
this 26th day of April, 1901.

CHARLES E. STERNE.

- Witnesses:
Jamrs R. TowNSEND,
JULIA TOWNSEND.

20




	Drawings
	Front Page
	Specification
	Claims

