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UNITED STATES PATENT OFFICE,

VINCENT G. APPLE, OF DAYTON, OHIO,

No. 847,878.

Specificetion of Letters Patent,

Patented March 19, 1907,

Application filed November 9, 1903, Serial No, 180,466,

To all whom it May concermn,: -

Be it known that T, Vincent G. AprpPLE, of
Dayton, in the county of Montgomery and
State of Ohio, have invented certain new and

5 usetul Improvements in Spark-Timing De-
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will be commenced and to so

vide a construction

‘posttion of the

on line 2 2 of Fig. 1

vices for Ignition Systems ;
clare that the following is
exact description thereof,
had to the accompanymg drawings, which
form part of this specification. |

My invention relates to spark-timing de.

and I hereby de-
a tull, clear, and

vices for ignition systems designed to be em-

ployed in conjunction with. variable-speed
gas-engines {0 automatically regulate the
“lead” of the spark comnsistently with the
speed of the engine.
One of the objects
provide in such a timing device adjusting
means for changinge the speed rate at which
the automatic regulation of the spark-lead
arrange said ad-
lusting means that they may be conven-
iently actuated while the timing device is in
operation. S
- Afurther object of my invention is to pro-
vide manually-operable means for control-
ling the spark-lead mndependently of the au-
tomatic devices for the same purpose.
Another object, of my invention is to pro-
of the timing device
whereby the entire . exterior of the casing
containing the mechanism is thoroughly in-
sulated from the electrical conductors” em-
bodied in the device to obviate the possibil-
1ty of the user of the device recelving shocks
in the handling thereof-. :
A further object of my invention is to pro-
vide an improved means for adjusting the
rotating conductor consist-
ently with the speed rate of the driven shaft.
A still further object. of my mvention is to
provide a generally-improved construction
of timing device and
Curing it to a support. SN
In the drawings, Figure 1 is a front eleva-
tion of my improved timing device associated

~with a diagram illustrating the manner of its

electrical connections in an Jgnition system
for gas-engines. 1g. 2 is a vertical section
1_ I1g. 3 is a similar sec-
tion on line 3 3 of F 12. 1. TFig. 4 is a eross-
section on line 4 4 of Fig. 3. Tig. 5is a lon-
gitudinal section on line 5 5 of IFig. 3.

Throughout the drawings like numerals of-
reference refer to like parts, - |

6 indicates

reference being

of my invention is to

improved means for se-

& casing generally cylindrical

~ 9 and abutting
port 10, such as the dashboard of
- vehicle or other suitable relatively thin sus-
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Lo recerve the casing 6.

closed end of the cASINg 6 1s

mounted to _
grooved extremity of the shaft 13
rear end provided with g grooved collar 17/,
preferably integral therewith.
sleeve 17 is
slot being

relative to the axis of the sleeve to constitute
it effect, g

n form and having 1ts front end open and
exteriorly screw-threaded, as indicated at 6.

7 indicates a glass face-plate covering the

open end of the casing 5 and positioned by
an - annular cap-rim §, Interiorly screw-
threaded to engage the screw-thread 6 of the
casing. -

Y 9 mdicate ears proj ecting from the casing
agamst the rear face of a sup-

8 motor-

taining member, which is suilably apertured
_ The rim 8 affords a
corresponding abutment on the opposite
side of the support and serves to retain the
device in the support.

11 11 mdicate bolis extending through the
support 10 and the ears 9 of the casing and
forming additional means for securing the
timing  device in position. The rear or
provided with an
, designed to afford
for the driven shaft of

extended boss or hub 12
an extended bearing
the device.
- 13 1s the driven shaft connected with some
engine-driven part,
ently with the speed of the engine-shaft.

14 mdicates a sprocket-whee] suitable to

‘receive a chain for connection 1o some engine-

driven member. -
15 Indicates a circumferential groove cut,

into the shaft 13, near the extremity thereof
within the casing 6.

17 indicates a sleeve splined or otherwise

slide longitudinally upon «aid

and at its

slotted, as indicated at 18, said
arranged diagonally or at an angle
p

cam. |
19 indicates generally the centrifugal ooV -

ernor device mounted upon the shaft 13 and

connected with the slidable sleeve 17 to shift,

the same longitudinally of the shaft propor-
tionally to the spread of the governor-levers.

In the specific embodiment herein illus-
trated, 20 indicates a collar fixedly mounted
on the shaft 13 adjacent the closed rear end of

- the casing 6.

21 21 indicate governor-levers, each at one
end pivotally mounted
at 1ts other end bearing a weight 22..

23 23 indicate links, each at one end Div-

oted to the corresponding governor-lever 21

so that it rotates ¢ONSISt- |

i the collar 20 and
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and at its ()L]’l{:" end pivoted to wn ear ‘?1 SQ-
cured to a,ml preferably formed integral with
the collar 177 of the sliding sleeve 17.

20 mdicates a w {‘{LHI}W—HI(‘{W o surrounding
the sleeve 17 in front of the collar thereof and
arranged for rotation relative to the shiding
sloeve 17.

27 mmdicates a cap of insulating material
fitting over the sleeve 26 and the subjacent

parts and projecting a switable distance be-

vond the shaft 13 t{m',. ‘d the front end of the
casing. The sleeve 26 and cap 27 form, in
E‘“{‘L't one m{*mhm :Jf the (1{*\1@9 and will be
{31{*1&}:! to together as an “‘adiustable”
f-:mu,,};. . |

28 mdicates-a serew taking tlumlfrh the -
sulating-cap 27 and the wearing-siceve 26 to
secure the same together and I)l(ﬂl(]&"(l with
an extended shanl :.‘:‘ﬁ" which passes throueh
the dtagonal slot 18 in the slidableslecyve 17
and engages in the oroove 15 of the shalt 13.
Tt will be apparent now that as the shaft 13 1s
rotated the weighted governor- -levers 21 are
(-{mespumlinnl sp! read, and the conncction
of satd arms with the slidable sleeve 17
serves to withdraw suid sleeveaxially rear-
ward with reference to the shaft.  The su-
perposed adjustable carrier being held i
l-:mﬂltudumﬂ\, stationary  relation to  the

shaft 13 by reason of the engagement of the
serew 28 with the circumferential groove 15

oi the shait.is turned circinnferentially rela-
tive to the sleeve 17 i virtue of the engage-
ment of the serew 28 W ith the eame-slot 18 of
the sawd sleeve 17, The coam-slot 18 being
strajght, the circwinlerential movement
the adjustable carrier relative to a
peint upon the sleeve 17 will be proportion-
ate of the degree of spread of Uw TOVernor-
levers 21 under the influence of m*nmluwal
act1o11.

in addition to the automatic means just
deseribed for effecting o rotative adjustment
of the insulating-cap 27 relative to the shaft

I provide manually-operable means for

effeeting the same adjustment.

29ancdicates a lever extending through an
aperture 30 in the side of the casing 6 and
prvoted, as at 31, adjacent the aperture 350,
The end of the lever 29 within the casing tor-
minates moa fork 32, arranged to pmtmll
emorace and overlie the {uilm 177 of the
sloeve 17,

33 33 indicate pins carried by the fork-
arms and engacing in the groove of the col-
i 177

The exterior end of the lever 29 may
brought into position suttable for manual
operalion, or, ax herem illustrated, may be
provided witha connecetion 34, cxtending to a
posttion convenitentiv aceessible Tor opera-
on. Hewill be apparent that movement of
the lever 29 1m virtue of its engagement in
the crooved collar 177 of the sloeve 17 ml’

05 serve to acktinde the slotted shidable steeve |
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to rotarily adjust the

Ceviinder 40 and at 1its inner end bent shar

347,878

ap 27 of the (|Mitv
Associated with the lever 20 1 provide an a-

justable spring, “adapted to resist the move-
ment of the steeve 17 from its normal posi-
f1on.

30 indicates an offset portion of the cus-
g 6, preferably iteeral therewith and
ad@pted when fitted ina properly-shaped ap-
erture m the support 10 to hold the casing
agalnst rotation relative 1o said support.
The offset portion 35 1s provided with a bore
36, extendmg  therethrough and  screw-
threaded at 1ts upper end.

38 ndicates an adjusting-serew threaded
into the threaded end of the bore 36 so as to
be accessible from the ront of the device.

39 ndicates a helieal spring  arranged
within the bore 36, at one end abutting

against the adjusung-serew 38 and atb its
‘other end bearing on the lever 29 The
spring 39 operates to normally hold the

steeve 17 at its forward posttion ol move-
ment and resists the efforts of the governor
device ro move said sleeve rearw: artlh wlong
the shaft 13, The tension of the spring 30
may be readily contre! -d at any time by m!—
justment of the serew 3%, so that the speed of
rotation at whieh the governor will act upon
the sleeve 17 to advanee the adjustable car-

rier may be varied at will without interfering

with the action of the {I{W"iw The fl‘(}m
area of the mterior casing 6 s thoroughly in-
sulated, as by an ]llhllldlllw eviinder H], vul-

“canized or otherwise pmpml - secured to the

interior of the casing.  Spac od evvnh around
the interior of the u'limlm' 10 are arranged
terminal plates 43¢ 41", &e., equal in number
to the number of eviiders of the engine with
which the timing device is to be mnplmmi
and each pu:-vu_ie-:l with a terminal elamping-
serew 417, The wires {*m]}hw’e{l 11 connect-

e the device with exteror electrie eircuits

are all led m through suttable insulating-cov-
eries 42, so that to the exterior of ‘[he de-
viee no umnsiating portions of any of the
cleetrie conductors are presented.

13 indicates a rotating conduetor mounted
m the isulatimg-cap 27 “and arranged during
the rotation of sald cap to sweep past the ter-
minal plates 41* 41%, &e., in close proximity
thereto, but not i contact therewith,  The
rotary conductor and the terminal Dl e8S
form crremt-controtling devices for e e
rious exterior cireuits. The condieis 13
may be secured i the cap 27 i any syucole
way, as by means of the nuts 44, To pro-
vide means for ineluding the conductor 43 m
an clectrie cireult, a conneetion 45 1s em-
ploved, comprising a conductive rod or wire
at 1ts outer end secured to the msulatmg-
)l},
inward and having a point 45%, penetrating
the cap 27 and ('umw('tmtr with the rotating
conductor 43 ub the axis of rotation thereol.
The terminal plates 412 41°, &e., and the ro-
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tating conductor 43 are arranged to be in-
cluded in the secondary circuit of the system,
as will be hereinafter more fully described.
Means are provided in the timing device for
varying the time of closing the primary cir-
cuil {to be hereinaffer more fully described)
synchronously with the establishment of op-

erative spark-producing conditions in the
‘SeCOndary cireuit. - |

in the construction herein shown, 47 indi-
cates a cam mounteéd upon the wearing-sleeve
26 for movement therewith and provided
with a series of teeth 48 equal in number to
the contact-plates 412 41° &e., and equally
spaced about the periphery of the cam.

49 1ndicates a contact-spring mounted on

-the inner periphery of the insulating-cvlinder
40 and extending over the path of rotation of

the cam 47, substantially tangentiallv thereto.

50 1ndicates a block having an inclined
face mounted on the spring 49 and arranged
in the path of movement of the teeth 48 of
the cam for coaction therewith. |

51 mdicates ©a  contact-pin  projecting
through the casing 6 and arranged to form.a
contact-stop for the end of the spring. 49.

The. exterior end of thoe }JJII 51 18 screw-

threaded for adjustment relative to the cas-
ing, and suitable nuts 32 are provided to se-
The pin

cure the pin in proper adjustment. *
15 80 adjusted that its free end is slightly

separated from the end of the spring 49.

Referring now to Fig. 1, I will describe the

connections of my device in an ignitioh sys-

tem as therein diagrammatically illustrated.

A, B, C, and D indicate the cylinders of a
four-cylinder gas-engine, each of said cylin-
ders being provided with a jump-spark ig-

niter of any preferred construction, one point

whereof is grounded in the engine-frame and
the other point of which is insulated. The
insulated points of the igniters of engines A,
B, C, and D are connected by wires 54 54V,
&e., with the terminal plates 41* 41" &e.,
respectively. A wire 55 connects the frame
of the engine with the conductor 45 and in-

cludes the secondary winding ¢ of induction-

coll in its path. | _

56 mdicates a battery, (for which any other
sultable source of electric power mayv be sub-
stituted,) one terminal of which is connected
by wire 57 with the contact-post 51 of the
timing device. The other terminal of the
battery is connected by wire 5% with a
switch 59, whence extends a wire €0, con-
nectea at its other end to the contuet-spring
49 and including therein the priniary p of the
imduction-coil.  The circult including the
primary of the induction-coil I will refer to as

the “primary”’ circuit, and the circuit includ- -

ing the sparking secondary winding of the
coil 1 will refer to as the “secondary’” circuit.

- The general operation of my device in the |

ignition  system will be as follows: The
switeht 39 being thrown to closed position,

ﬁ

W AA w

spark.

the primary circuit is made depéndeﬁt for its

opening or closing upon the contact of the

spring 49 and the post 5i.  The engine being
set in motion in the usual way, the shaft 14
of the timing device through its connection
(not shown) with the engine is rotated con-
sistently with the speed of rotation of the en-

70

oine-shaft, and the mechanism carried by the

shaft 13 isrotated accordingly. As the teeth
of the cam 47 successively pass beneath the
biock 50 upon the spring 49, the Spring 1s

elevated and suddenly released, causing it to

vibrate and make a series of momentary con-
tacts with the post 51, closing the primary
circuit during each contact. The parts are

so positioned that actuation of the spring 49

by the cam occurs during the period of time
when the rotating’ conductor 43 is in radial
alinement with one of the plates 41* 41°, &e.,

$0 that the current impulses occasioned in

the primary circuit by the action of the
spring 49 induce impulses in the secondary
circuit and cause sparks to jump the gap be-
tween the 1gniter-terminals of one of the en-
gines and between the corresponding termi-

‘nal plate within the timing device and the

rotating conductor 43. As the rotative
speed of the engine-shaft increases the pro-
portionate increase of speed of the shaft 13
of the timing device causes the governor-le-
vers 21 to {ly out to more spread position,

thereby effecting the withdrawal of the

slotted sleeve 17 relative to the wearing-sleeve
26 of the adjustable carrier, as hereinbefore
described, and rotatively adjusting said car-

rier in a forward direction. Consequently

75

8¢

Q0

95

I0OC

both the cam 47 and the rotating conductor

43 are advanced relative to their initial posi-
fions, establishing their operative condition
earlier in the engine-cycle than initially, or,
in other words, advancing the lead of the
| The beneficial effect of thus varying
the lead of the spark to suit the engine-speed
conditions are too well known to need dis-
CUSSLON. : -

While 1 have herein deseribed minutely
the construction which T deem most advan-
tageous, it will be apparent that slight de-
partures may bhe made therefrom without de-
parting from the spirit and scope of my in-
vention. ’ : |

Hlaving thus deseribed my invention, what
I elaim, and desire to secure by Letters Pat-
ent of the United States, is—

{. i a deviee of the character deseribed,
the combination with a.casing of a driven
shatt extending thereinto, circuit-controlling
devices within the casing ineluding a rotat-
ing conduector, a rotatively-asiiustable carp-

T

rier for said conductor mounte:d on the shaft,
8 governor, associated with the shaft, means
for adjustively rotating the carrier, con-
trolled by the governor, & pring arranged to
resist the action of the governor, and means

- disposed relative to the casing to be accessi-
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shaft,

i 1{"

sleeve, apin secured to the earvier aid 1!

ble from the exteriorp uwrum for
the mrmon ot sald s

A0

‘h
-"

{ ]Lluhl:”’
pmm 0 “mv 1ts restat-
Lo U ne action of the governor,

In a doviee of the ﬂui LCter dfu-u Pibedd,
the comibination with a ¢ ung, of a shalt pro-
jecting thereinto, f’ll‘( L=u—-m1*£1“miem" HAVICOS
arrenged within the casing and mrn“lmg a
rotatable CONGReLor, € carrier 5{;1‘ saitd o

ductor, rotatively asd]unmhe 2 on the hhabf"{

governor mounted on ihe i.q;;fb Mean jﬁ_
adjusting the carrier actusted h thp GOy~

crnor, and manuallv-operable menns for ad-

]us*mff sard carvier exﬂ*m{mﬂ' to t1
of the easing.

3. 00N n (lt“f’l(‘(‘, of the character
an o actunting-shaft i"‘iIUHJi*-"'{‘:ﬂiul{}“"*ﬁf‘f (19~
VICeS ¢on 1mwmn a& rotatable conduetor
lmmmuimalh— ht able sleeve on the shoft
connection between said sleeve aind the eon-
duetor whereby lonettudinal movement of
the slecve }mhmwlv cfiects the votary ad-
ustment of the eonductor relative to the
A governor mounted on said ahe alt, and
cmnwc ml with the sleeve to L‘)mrltudinﬂ}i?
move H*v same, and g ma ‘;‘._1::111 ~operable
Means 1or moving said sleeve e independentis
of the covernor, ..,

i ina deviee of the charaetor deseriber ,=
3 mmw, a shaft to be driven mounted there-
In, cireutt-conirolls e devices within the ena-

I..

e oxternor

described,

-~

b

, R

mg meluding o mmt Ny th{hl(‘u‘% :
wwl u!j*;a!nhiv carrier for said conduc ,
n centrifugal covernor OPCraively associnte:!
with the *-J *i" Lomeans arranced Lo be acti-
ated by the governor for d!]!l isting the enr-
vier, a lever {\mndmw to the {h\*amm of tie
-~1*-mﬂ, %) ﬁ_hmwmmn Detween =ald lever and
the e:.;ilri(w, weljusting mcans whereby the ear-
may be manuadly adjusted, nspring e
ranged to bear upon the said lever to rosist
the adjusiing movement of the e arrier, and
NLCANS e -»1h]u:1 from the ¢ "‘iMlm ob 1he de-
viee for adjusting the tension of the SININTITES
S I o deviee of the eharnetfor t}w‘:(uht‘-u
Lhe combination with a e ANy

L
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Cof a eireum-
erentindly-grooved shaft extendin i therein-
Lo, o a]{“t*v shidably mounted on the shg

and provided with »

fi-lll—*-w}()l- LTI, o
dietor - ecarrter

mounted on  the

4
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snaft, a rotative cond luctor carried by the
carrier, conrceting eireuit nmembers arr'ﬂnﬁ'ed
‘ihm the casing, and means for shding ‘rh(*
ah‘w“ ](mnmulnnilv ot the shaft v.*hewhﬁ“
the cotative conductor is rotatively adjusted.
6. In o deviee of the charactor deser rined,
vahigtt 1o be driven, cirenit- controlling de-
1'1(*{1-; mcluding a mt{itmw conductor, a car-
vier for said conductor rota tively }Ld_]ll%fﬂh;{‘
on the shaft, a (‘d{ﬂ deviee associnted with
the carrier for ad husting the Iatter, an anto-
matic governoer t')[}t"Ifl‘fW{‘h" associated with
Hw s}mfi and a manuallv-operable deviee,
saicl '13'0“*”11101 and manually- operahle device
hmuw both oper atively associated with the
eam {]{W’l("“ Lo actuate the latter.
7. In a deviee of the character deser hed,
@ shait to be driven, cireult-controlling de-
vices meludinge a rota mm conductor, a r{)t.-l—-

‘fi*’,xl‘f—ml}tim.mhle carrior for sa1d (ondmtur

& movable sleeve having a (‘”1111-aiot and pin

engagernent with ssid carrier for adjusting
the Intter, o centrifugal vovernor operativ v]**
asscclated with the shaft and a manuallv-on-
erable H{lww, sard governor and m:muﬂlh-
operable deviee being operative Iy associated
W nh the novable sleeve to actuate the same.
S dnoa deviee of the character deseribed,
nocasimg having an offset portion provide |
with au aper tmr& therethrough, a rotatable
TH)}(‘(‘LMI“ mto the casing, circuit-con-
rolling devices within the casmg including a
‘*i:r:l,-h* conductor, a r'n’[:unnh nd]uam}ﬂe
- for said conduc tor, mcans for adjust-
”m‘;f; ‘t-ha:'* carcier including a sliding sleeve, a
einted with said %]1(11&]1’3" sleeve ex-
» the exterior of the casing, and ar-
Car w! ror manual operation, a Spring ar-
ranged in the recess of the offset nortion of
the casing, tending to hold said lever nor-
maliv in one *ﬁmlmm annd a eentrifugal gov-
ernor carried by the shaft arranged when In
operation to opnose tlw action of said Spring
oot the lever. |
b0 tes tlmmw that 1T claim the foregoing as
my oown I aflix mvy sienature in pre%en(*{* of

two w H NeESseS,
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