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To all whom it moy concern: -

Be it known that I, Jouw C. CARPENTER,
a_citizén of the United States, residing at
Houston Heights, in the county of Harris
and State of Texas, have invented certain
new and useful Improvements in Ignition-
Regulators, of which the following is a
specification.

My invention relates to new and useful

10 improvements in ignition regulators and
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more particularly to that class of such regu-
lators as are adapted to be used for regulat-

ing the ignition of the fuel charge in the

cylinder of internal combustion engines,

The accompanying drawings illustrate the
application of this device to internal com-
bustion engines, such as are used on auto-
mobiles.

This tlevice is particularly designed to |'

work automatically being so arranged that
the governor and thrsttle connecting rod
will act upon the ignition timer i1 such a
manner as to secure the highest volumetric
efficiency of the explosion immediately after
the crank has passed the dead center. ‘
The object of the invention'is to-so con-
trol the spark or other means of ignition as
to secure ignition at the proper time under
varying loads and at varying speeds of the
engine. As is well known the spark may ad-
vance relatively to the speed of the engine
with economy of fuel, only so long as the
engine is uinder substantially full load; but
under light load the spark needs to be fur-
ther advanced. My deviee is intended to

effect this advancement automatically; and-

- is provided with means for attachment to

the governor stem, the spark lever, ignition
timer and the throttle connecting rod, mo-
tion being transmitted through these agen-

- cles. -
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Another feature resides in the provision
of means whereby the spark or other means
of ignition may also he manually controlled
in the ordinary way and the manual spark
lever may be operated while the motor is
running in order to correct faulty adjust-
ment or to aid in determining the correct
method of adjustment. _
Another object of the invention is to pro-
vide means for positively assuring the pro-
duction of the electric spark or'means of ig-
nition for igniting the charges in the cyl-
inders of internal combustion engines at the
desired period, said means being controlled

eﬁhér by the speed of the engine or manu-
ally. : . ' '
. A still further object of my device is to
govern the point of ignition so that the com-
bustion will:be completed when- the crank is

just past-dead center thus giving the highest .

‘expansion from the combustion.

© - With the above and other objects in view
'my invention has particular relation to cer-
‘tain novel features of construction and op-
‘eration an example of which is given in this
ispecification and illustrated in the accom-
'panying drawings, wherein:

| Figure 1'is a plan view of my device as-

{used on an automobile engine. Fig. 2 is a
o f=]

‘end elevation thereof taken from the front

'of the car.

-drawings wherein like numerals of refer-

Referring now more particularly to the -
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ence designate similar parts in each of the -

“drawings, the numeral 1 refers to a portion
of the frame of an automobile, 2 the dash-
‘board and 3 the foot board. The steering
wheel 4 is of the usual form and is carried
on the shaft of steering post 5 which is
mounted on a suitable bearing 6 This steer-

ing post carries the spark lever 7 which-

controls  the action of the spark lever con-
necting rod 8. The steering post also sup-
ports the- throttle -lever 9 which has con-
nection with the throttle connecting rod 10.
This rod controls the movement of the
throttle valve of the carbureter 11 and pref-
erably passes between the primary lever 12
and the secondary lever 13 at their extremi-
ties serving as a washer between them and is
hingedly connected to these levers prefer-
ably by means of a pivot hinge 14. The le-
vers 1 12 and 13 lie parallel to each other
when the machine is at rest and the position
may be termed their “ normal ” position. At
-their other extremities these levers are each
enlarged into T heads 15 and 16. Fach of
these heads is provided with a plurality of
oblong transverse slots 17, the slots of each
head being directly opposed and parallel to
the corresponding slots in the other head.
These levers are thus constructed in order to
provide an independent hinge connection be-
tween said levers.and the ignition timer op-
erative' rod 18. This independent joint is
formed by passing a cotter pin 19 through
the ignition timer operative rod 18 and ex-
tending the same through a slot in one ‘of
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|side elevation of the same, and Fig. 3 is an .
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the T heads and through it opposing slot in
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the other T head, said heads being on op--

posing sides of the rod 18. A plurality of
slots are provided in order to provide for
better adjustment of the independent joint.
It is to be obsérved that these slots are of
sufficient . length 4o permit the T ends of
these levers to perfornd their maximum

movement in opposite direction without the’

cotter pin interfering with the movement of
either. )
‘When the lever 12 is in its normal position

it lies parallel also to its coGperating lever

20 to which it is connected preferably by
means of link 21.
connected to both lever 12 and 20 by means

“of clamp hinges 22 and 23 and each of said
levers .is provided with a number of corre-

sponding holes 94 to admit of the lateral ad-
justment of the link 21 on the levers.. The
lever 20 is hingedly connected at one end
thereof to the spark lever connecting rod 8

- by means of an adjustable clamp hinge 25,
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holes 26 being provided in said lever for its
adjustment. The distance between the holes

-26 is equal to.twice the distance between the
.holes 24. At its other end this lever 20 has

a hinge connection with the governor stem
27. This hinge is preferably formed by

i

gassing'the stem diametrically through a

at cylindrical block 28. The end of the le-

ver 20 lies upon the flat side of this block
and is movably secured thereto by means of a
capstan screw 29 which passes through said

Jever and is secured in a tapped hole in said
This tapped hole extends' to the |

block.

- transverse hole through which the governor

- 40

" the block.

. a hinge connection with the secondary lever |
.18 by means of a clamp hinge 30.
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stem passes and the capstan screw is de-
signed to,screw down against said stem and
hold the same against movement through

mits the adjustment of said block upon the
governor stem. The governor stem also has

I “desire to call special attention to the

form of governor which I have shown in the |

drawings. The governor is constructed of a
fixed transverse bracé 31, to either end of

which bell cranks 32 -and 33 ave pivotally.

" connected.  These bell cranks are similar in

shape and construction and to one arm of

- either crank weights 34 and 85 are attached
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while the other ends are connected with the
sliding sleeves-36 by means of links 57 and
38. These links are pivotally attached to
both-the bell cranks and, the sliding sleeve:

This sleeve is designed to slide on the gov-
ernor shaft 39 and the governoy stem is con-

nected to said sleeve by means of a yoke 40.
The governor shaft carries a pulley wheel
41 to which motion is transmitted from pul-

" ley 42 which is carried by the fly wheel shaft

65

43 which in turn is operated by fly wheel 44,
motion is transmitted from one pulley to the

This link is hingedly-

This arrangement readily per-.

1,004,384

other by pulley cord 45. The brace 31 is
fixed to the governor. shaft 39 and the
weights are normally held against the rod
The special’

by coil springs, (not shown).
advantage 6f a governor device of the kind

70

shown and described resides in the fact that -

in this device the weights have a more sensi-

tive control over the movements of the sleeve:

than in the ordinary governor and also any
wear in the other parts of the governor will

75

not have a very appreciable effect upon the "
movement of the sleeve until the. wear be- -

comes decided. . , , K
The operation of my device is as follows:

When the motor is at rest, if the throttle

lever is advanced the ends of the secondary

8¢

and primary lever attached thereto are also .

-advanced and the secondary lever operating.
upon  the governor stem and /the primary

~lever operating on link 21 as fulerums cause

a retard of ;the T heads of the levers and

the spark, and give a negative lead. This

retard movement is accomplished by the ac-
tion- of pull spring 46 operating upon the
ignition timer operative rod 18 which has a

hinge conuection with the arm 47 of the:

85

90 .

timer 48. The retard movement of the T -

heads of these levers -merely carries them
out of. engagement with the cotter pin 19
and permits the rod 18 to yield to the pull
of the spring 46 and thus retard the spark.
When the motor starts the governor is set in
motion and centrifugal force causes the gov-
ernor weights to separaté and the governor
sleeve and stem connected therewith advance
and the stem carries-along with it the sec-
ondary lever and also cobperating lever con-
necte
erating upon the hinge-14 as a fulerum ad-
vances the ignition.timer operative rod and
the spark. This is the same as the advance
of the governor stem when theéy are each at-
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therewith which secondary lever op- J
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tached to the secondary lever at equal dis- -

tances from the fulerupn and is greater or

less accordingly as the ignition timer opera-
tive rod is attached to said secondary lever

beyond the point of attachment of:the gov-
ernor stem thereto or between said point of
attachment and the fulerum 14, regardless
of the action of the throttle .connecting rod.
Witli low speed and limited throttle opening
the spark may not be sufficiently advanced
by the governor, then by advancing: the
spark dever the spark lever connecting rod
8 advances the lever 20 which operating
upon the governor stem as a fulerum ad-

vances the primary lever 12 acting thiough

o

link 21, and causes the primary lever to as-
sume control of the ignition timer operative
rod and consequently the spark, so long as
the mean average advance of the throttle

;connecting rad and governor stem, as modi-

fied by the effect of the throttle connecting
rod 10 apon the ignition timer connecting
rod 18, while acting upon the governor stem
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as a fulerum, does not exceed the advance
of the spark lever connecting rod and if this
mean average advance does exceed the ad-
vanee of said connecting rod, the secondary
5 lever again assumes control. '

If the ignition timer operative rod 18 is

attached to the secondary, lever at a point
which is the sa:ne distarice from the hinge
14 as the point of attachment of the gov-
10 ernor stem to said lever, and the spark lever
connecting rod 8 and the governor stem 27
are both advanced the spark will be ad-
“vanced to a degree equal to the sum of the
total advance of spark lever connecting rod
15-and governor stem diminished by the ad-
vance of the throttle connecting rod 10, if
the same. is advanced; and if the rod 10 is
stationary during the advance of rod 8 and
stem 27 the advance of the ignition timer
20 operative rod 18 and the spark will equal
the joint advance of rod 10 and stem 27. -
Referring ‘now to the relative action of
the primary and secondary levers upon the
- ignition timer operative rod ‘and the spark
25 when the foree is exérted upon said lever by
the movement of the throttle connecting rod
we get the following results: (1) The sec-
onidary lever with the:ignition timer opera-
tive rod 18 and governor stem attached to it
30 at points equally distant from hinge 14 has
no control of spark through the action of
the throttle connecting rod. - (2) The pri-
mary lever with the ignition timer operative
rod and governor stem together as above,
35. gives a movement to the ignition timer oper-
ative rod and spark, contrary in direction to
the movement of the throttle connecting rod

and varying inversely as the link 21 which

acts as a fulerum is moved toward or from
(3) With the
- ignition timier operative rod attached to the
- secondary lever at a point a greater distance
from-hinge 14 than the distance of the point
of attachment of governor stem to said sec-

- 45 ondary lever, from said hinge, the tlirottle

connecting rod movement has a greater ef-
fect on the ignition timer operative rod and
consequently on the spark, through the pri-
mary lever than through the secondary lever
50 until the distance frow ignition timer opera-
. tive red to governor stem equal distance
from governor stem' to throttle connecting
rod. .
With  the above described device the
65 spark or another means of ignition is au-
tomatically advanced or retarded, effecting a
saving in fuel, a better combustion of the
~charge thus preventing overheating the en-
gine and cousequent wear, absolute auto-
60 matic control of the spark irrespective of
loads and speeds without necessity for use
- of manual lever, thus leaving the hands of
" the operator free from other duties and re-
lieving operator-from the necessity of ma-

- 65 nipulating manual lever.” Through the op-

\
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eration of the means herein set forth theé

time of ignition is advanced either by the

rednction of the throttle opening or by in- .

creased motor speed or by manual lever,
and is retarded by a contrary moveément of
either of these agencies, -

While I have shown a specific form of my
device I do not wish to limit myself to this
form as shown and described but desire to
be permitted to vary the form and con-
struction of the same so long as the 'spirit
of the invention is not departed from. And
it is to be specially observed that any of the
various methods of ignition of the "fuel
charge in the cylinder of internal combus-
tion engines may he used in connection with
my device. It is to be further observed that
the references in this specification to the
“advance” and “retard” of .the spark
specially mean the “advance” and “re-
tard” of “time of ignition” of the fuel
charge in that class of engines above re-

| ferred to.

What T claim is:—

- 1. In an ignition regulator, the combina-
tion with a rod for operating a throttle
valve, a governor responsive to engine
speed, and an ignition timer, of a lever,
connected with said throttle valve opera-
tive rod, said governor and said ignition
timer, and operatively interconnecting said
elements so that the two first mentioned
elements shall respectively operate upon
said lever alternatively as power and ful-
crum and thereby regulate said ignition
timer: . ‘ ’

-2, In an ignition regulator, the combina-
tion with a manual rod for operating a
throttle valve, an ignition timer, and a
manual rod for adjusting said ignition timer
independently of said throttle valve opera-
tive rod, of a lever, connected with said
throttle valve operative rod, said ignition
timer and said manual rod .for adjusting
said ignition timer and operatively connect-
ed with said three elements in such a man-
ner that the throttle valve operative rod and
the manual rod for adjusting said ignition
timer shall respectively operate upen said
lever alternatively as power and fulerum and

‘regulate said ignition timer.

3. In an ignition regulator, the combina-
tion with a device for controlling a throttle,
a device responsive to engine speed and a
device Tor controlling an ignition timer ¢f a
lever, having connection at its extremities
with said throttle control and ignition timer
controlling devices and intermediate the
ends thereof with said speed responsive de-
vice, whereby said lever may operate upon
said throttle controtling and speed respon-
sive devices alternativaly as fulerums and
actuate said ignition timer controlling de-
vice. ‘

4, In an ignition regulator, the combina-
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tion with a -red for operating a throttle
valve, & governor responsive to engine speed,
and an 1gn1t1on timer, of a lever, connected
with said throttle valve operatlve rod, said

"governor and sald ignition timer in such a
manher. that, whén the throttle is op--

erated; the said throttle valve operative rod
shall opemte upon said lever as a power and

" cause said lever to operate upon said gov-
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ernor as a fulecrum and regulate said igni-
tion  timer, and, when the governor op-
erates, it shall opeérate upon said lever as a
power, and -cause said lever to operate upon
said throttle valve operative rod as a g
crum and regulate sald ignition timer.

5. In an ignition regulator, the combina-

. tion with & throttle control device, a speed | a
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responsive device and an 1gn1t10n timer
control device; of a primary lever and a

secondary lever, having their correspond- |
ing ends connected with said'throttle con-

trol and ignition timer control devices, said
secondary lever having connection with said
speed responsive device; and a cobperating
lever, fulerumed at one end and having con-

nection with said speed responsive device

at its other end, said primary and coSperat-
ing levers ha,vmg a hinge connection with
each other at points mtermeé‘iate the ends
thereof; whereby said primary.-lever, in con-
junction with said codperating lever, may

h operate, alternatively with said secondary

35 ¢
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lever, upon said throttle control and speed
responsive devices alternatively as fulerums
and actuate the said ignition timer control

. dew ce.

8. In an ignition regulator, a primary le-
ver, a secondayy lever, said levers normally
lying substant ally parallel and both having
their corresponding ends hingedly attached
to a throttle control device and to an ig-
nition tnner/r operative device, respectively,
a cobperating lever codrdinating with said
primary lever and having ad]ustable hinge
connection therewith, means for accomplish-
ing said adjustable connection, means for
manually operating said codperating lever,

* said means having an adjustable hinge con-

50

" mary lever,

§5

nection therewith, 2 governor device, rigid’

means for lmpartlno motion from said gov-
ernor device to said coSperating lever and
sald secondary lever and bemO' hingedly
connected to sald levers, said: elements being
so disposed as to automatically control the
ignition timer.

7. In an ignition regulator, as deseribed,
a primary lever and a secondary lever, said

Jevers each having their corr espondmo ends

hingedly connected with a throttle control
means and with an ignition timer control
means, respectively, g “third or colperating
lever operating in conjunction with said pri-
means, for adjustably and
hmgedly connecting said cobperating and
primary levers at pomts intermediate the
7 ‘

i
!
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ends of eaéh, means hingedly and adjustably .

attached to one extremity of said cobperat-

‘ing lever for operating the same, the other
sald lever extremities being attached to a

governing device, said governing devige
having connection also with the secondary

lever by an adjustable hinge connection, said
means being so disposed as to automatically -

regulate the time of ignition and at the same

time admit of manual regulation -of the
salne.

8. In an 1gn1t10n regulator, as described,

a primary lever and a secondary lever, sald

70.
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levers having  hinge connection with-a

throttle control devme at their extremities,

an ignition .timer operative device having
a slidable hinge connection with the other

ends of said primary and secondary levers,

said ignition timer operative device being
provided with other means for holding the

- same in resistance against the action of said

levers, a third or codperating lever so- dis-.
posed as to cobperate with said primary le-
ver and hingedly connected therewith by
-a laterally adjustable link, said link being
attached to said levers at polnts intermedi-
ate the ends thereof, said third lever also be->
ing connected at one end by a laterally ads
justable hinge connection to a manually opd .
95

erated device and at the other end to a govs

erning device, which also has a hinge con-
nection with said secondary lever, the con-:
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nection between the said governing device,.

said third lever .and said secondary lever
being rigid, said elements being so disposed
as to automatically advance or retard the

100

ignition timer operative device and the time -

of ignition and at the same time admit of

‘manual regulation of the same.

9. In an ignition regulator, in combma-
tion, a primary lever and a secondary lever,

105

said levers having hinge connection with a -

throttle control device at their extremities,
an ignition timer operative device having a
slidable connection with the other ends of
said primary and secondary levers, said de-

vice being provided with other means for

holding the same in resistance against the

action of said leyers, and a third lever.so

disposed.as to codperate with said primary

110
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lever and hingedly connected therewith by

a laterally adjustable link, said link being

attached to said levers at points interme- -

Giate the ends thereof, said third lever also
being connected at one end by a laterally ad-
1Ustable hinge connection to a manual con-
trol device and at the other end to a ‘gov-
ernor device, which governor device also
has a hinge connection w1th the said second-
ary level, the connection between the said
governor device, said third lever. and said
Second‘uv lever being rigid; said elements

being so dlqposed as to autonmtlcally ad- -

vance or retard the ignition timer operative
device and the time of ignition, and at the

120
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same time admit of manual regulation of-

the same.

10. In an ignition regulator, the combina-
tion with a means for operating a throttle
valve, of a lever having a hinge connection

~ with said means at one extremity of the said

lever, an ignition timer operative means
having a hinge connection with the other
end of said lever, a codperating lever, said
levers being hingedly and adjustably con-

nected at points intermediate the ehds there- |

of, and said cobperating lever operating
upon a fulcrum at one end and having con-
nection ai.its other end with a manual con-
trol means; by means of which the time of
ignition is regulated.

11. In an ignition regulator, as described,
a primary lever, hingedly attached at one

8

end to a throttle valve and at its other end
to an ignition timer operative device, a co-
operating lever fulcrumed at one point and
operating in conjunction with said’ primary
lever, a connecting device for imparting mo-
tion from said codperating lever to said pri-
mary lever, a manual control device having
connection with said cobperating lever for
the purpose of permitting manual operation
of said.ignition regulator.

In testimony whereof, I have signed my

20

name to this specification in the presence of 30

two subscribing witnesses.
JOHN C. CARPENTER.
Witnesses:

Erxesr C. Guy,
La Vira MiLLgR,



