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 Patented Noﬁ 8, 1932

o tlmer for engines which is so constructed that
it will, with exactness, vary the contact pe-
riod and cause. ignition at points in the en-
gine cycle that will produce the most efficient

10

- UNITED STATES

MABION MALLORY, OF TOLEDO OHIO, ASSIGNOB TO THE MALLORY BEEA.RCH COM-

-

PATENT OFFICE

- PANY, A CORPORA.TION OF DELAWARE

IGNITION TIMER

Application filed November 20, 1929. Serial No. 408 612

My invention provides an etficient ignition

engine operations under variable loads and
varying speeds.of the engine. The inven-

- tion provides a means for producing a desired

extension of the closure period of the ignition

circuit to obtain the production of the re-

quired field saturation of an induction coil

- and also an ignition point dependent upon
- the characteristics of the engine which is

largely determined in its design according to
the character of the work that it 1s to per-

form, such as, for example, according to
whether it is an aeroplane motor, automobile
motor, or bus motor, etc. .

The. invention. pr0v1des an ignition timer

- 20 havmg a centrifugally operated governor that
-actuates a circuit controlling means, the gov-

ernor having parts, operated by the cen-

trifugal mechanism of the governor, that con-
trol the desired change in the circuit closing
periods independent of the extent of move-
‘ment of the centrifugal mechanism of the

‘governor. Thus, by my invention, parts may

- 30

- be designed accordmg to the characteristics
_of the engine in connection with which the

governor is to be used to obtain the desired

.changes in the primary circuit closure period

and the advancement or retardation of the
points of the ignition in the cycle of the op-
erations of the engine.

The invention also prowdes 3 Means for

_.'1ncreasmrr the closure period of the primary

- clreuit and causing at the same time the re-
~ tardation of the spark when the throttle valve
_ of the engine is opengd during the high com-

40

pression in the engine, which enables the

~ engine to operate most efficiently when the
-, throttle is quickly opened -while the speed of
~the engine s not high.

The invention also provides a structure that

45 jsad aptable to engine cam shaft constructions

“of dlﬁerent. forms and which are connected

~ to operate in either direction, that 1s, clock-
wise or counter-clockwise, and ‘moreover, 1s

'so constructed that its automatic. responswe-‘
60 ness may be adjusted accordmg to the condi-

tions of the electric system that may be as-

_soclated with the ignition circuit of the en-

gine and which may vary, such as, durin
day and night driving,or engine starting, an
also according to the relation between the
timer shaftnd the circuit closing means and
according to the dlrectlon of rotation of the
timer shaft.

Also, the timer may be controlled in con-

]unctmn with the carburetor to obtain the

required adjustment of the circuit closure
periods and points of ignition, according to
the introduction of the fuel into the engine.
When the throttle of the carburetor is open,
a change 1n the fuel mixture is produced.
This change requires a greater ignition cur-
rent in order to produce a higher ignition

“temperature to insure an efficient ignition of

the fuel mixture. My invention provides a

"means for controlling the length of the pe-

riod of closure of the primary of the induc-
tion coll of the 1gnition circuit according to
the operation of the throttle valve in order
to produce the most efficient ignition current
according to the rate of introduction of fuel
into the engine.
has been produced in response to opening of

the throttle valve, the throttle valve is, ordi-

narily, mampulated to reduce its effective
open area, otherwise the speed 'of the engine
will ordmarlly continue to increase. Conse-

‘quently, my 1nvention produces a means for

controlling the length of periods of closure
of the primary circuit.in accordance with the
character and the quantity of the fuel mix-
ture.

In the ordinary ignition system, long cir-
cuit closing perlods are required at both low
and high speeds of the engine in order that
the circuit closing period may be sufficiently
long to produce the required saturation of
the core of the primary coil to enable the
production of a hot spark when the primary

circuit 1s opened. The long primary circuit
closure periods during all speeds of the en-

55

60

65

70

15

Where the change in speed =

80

gine causes contact “burn! ng, particularly

when the engine is running at low speeds.
The invention provides a means for caus-

ing the spark timing of the engine in its

retardatmn to precede the compressmn of the

100
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~ engine. Thus, upon reduction of compres-
- sion, the ignition timing of the engine is
automatically advanced and, before increase

of the compression, the ignition timing is re-
tarded. When, therefore, the throttle is.
- gﬁ)ened,the ignition points in the cycle of
' the

“engine are- retarded. As the engine
speeds up 1In response to the opening of the
ottle, the compression falls off and the ig-
30 nition timing is advanced while the length

of circuit closure periods and supply of fuel

~ accords to the speed of the engine under the
- particular load it is carrying. - '

The invention may be contained in ignition

'y timers that vary in their details of construc-
tion and, to illustrate a practical application
“of the invention, I have selected an ignition
- timer as an example of the various forms of
- timers that embody my invention and shall
g describe 1t hereinafter. The ingention has
for its object other advantages and features

- which will appear from the following de-
~ scription and upon examination of the draw-
ings. The ignition timer selected is shown

~ ¢g In the accompanying drawings.

~ Fig. 1 is a view of a vertical section
- through the timer selected for purposes of
illustration. Fig. 2 is a top view of the

~ timer with the distributor parts removed.
g0 Figs. 1 and 2 illustrate the timer when parts

- thereof are in one operative position rela-

~ tive to each other. Fig.3isa diagrammatic

illustration showing the closure periods of
the primary. of the ignition circuit when the
35 §m are 1n the relative position shown in
- Figs. 1 and 2. ' Fig. 4 is a view of a vertical

~ section and illustrates the parts of the timer

In an operative position other than that

- shown 1n Fig. 1. Fig. 5 1s a top view of the

4« timer, the parts of the distributor being
- shown removed and when the parts are in the
position shown in Fig. 4. Fig. 6 1s a dia-

. grammatic illustration showing extended cif-

- cuit closure periods produced by the change

in the relative position of the parts shown 1n

Figs. 4 and 5 and from that shown in Figs. 1

~ and 2. Fig. 7 is a bottom view of the contact
- supporting. plate. Fig. 8 is a top view of a

. circuit closer actuating member. Fig. 9 is
50 & side view of the member illustrated in Fig.
- 8. Fig. 10 is a sectional view of the member
- 'shown in Fig. 8. Fig. 11 indicates diagram-

- matically the variations in the advance of the

o iiniticin times that may be brought about by

3 the substitution of parts that are actuated by

the governor. Fig. 12 is a top view of the

_ c'entrifuga‘ll{ operated governor mechanism, -
ari

- and particularly illustrates a means which,
though actuated by the movement of the

~ e0 centrifugally operated part of the mecha-

nism, controls the termination of the closure
- period independent of the extent of move- -

ment of the centrifugally operated part of

~ the governor. Fig. 13 illustrates one part of
65 the '_cen_t_.rifugally _operated governor mecha-

nism when in one position. Fig. 14 illus-
trates the mechanism shown in Fig. 13 when

advanced to another position. Fig. 15 illus-
trates the element for controlling the termi-

nation of the circuit closure periods inde- '
pendent of the extent of movement of the °

centrifugally operated part of the governor.

Fig. 16 illustrates a modification of the cir-

0

cuit controllers shown in Figs. 12 and 15 and

provides for the movement of the céircuit , "
closer mechanism different from that of the

75

controllers shown in Figs. 13 and 15. Fig.

17 illustrates a fourth modification of the

controller and operates to control the termi-

nation closure periods in a manner different

from that of the circuit closure period con-

trollers shown in Figs. 12, 15, and 16. Fig.

18 1llustrates the mechanical connection as
between the throttle of the engine and the

timer whereby throttle opening and increase
‘of closure periods are produced by outward

movement of the accelerator. Fig. 19 is a
diagram of the connections of the timer with

the other parts of the ignition system. Fig.
20 1s a top view of a modified form of gover-
nor. Fig.21 is a top view, similar to F1g. 20,

except that certain parts have been removed.

Fig. 22 is a view of a section taken on the

lane of the line 22—22 indicated in Fig. 20.
1g. 23 1s a top view of the governor wherein |
certain of the parts have been changed to

o5

adapt the governor for rotation in a direc-

tion counter to the rotation of the form of
governor illustrated in Fig. 20. Fig. 24 isa
plan view similar to Fig. 2, but with the

100

ousing omitted and some of the concealed
parts indicated by dotted lines. Fig.25isa
section taken on the line 25—25 of Fig. 24.

Fig. 26 is a section taken on the linre 26—26 of
Fig. 25. Fig. 27 i1s a section taken on the
line 27—27 of Fig. 26. - S

1086

The i1gnition timer comprises'a two part

shell 1. The upper part 2 of the shell is

formed of insulating material and contains

the circuit closing mechanism of the primary
circmt and also of the secondary circuit, by

means of which the primary circuit is com-

pleted for the required period of time in
order to enable the building up of the neces-

sary field to produce the proper ignitable

110

115

flame at the terminals of the spark plugs, and

for connecting the spark plugs in the de-

sired setiuence 1n the secondary of the induc-
coil

tion to produce the ignition in the re-

,quired circuit of the engine at the termination
of the sequential closure periods of the pri-

mary circuit. |
T

20

e lower part 3 of the shell 1 contains

‘the governor and the centrifugally operated

mechanism which operates to advance or re-

tard the closure period and consequently oper--

ates to advance or retard the times at which
the primary circuit is broken. -

shaft 5, to which the governor mechanism 18

125

- The shell 1 surrounds the upper end of the
130
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connected and which operates the circuit

closers for closing and opening the circuit of-

the primary of the induction coil and also the
circuit closer for completing the circuit of
the secondary coil to the spark plugs.

A plate 7 1s supported on the upper edge of

- the part 3 of the shell 1. A post 8 is con-

nected to the plate 7. An L-shaped insulat-

~1ing block 9 is supported for angular move-

10

ments on the post 8. A ‘spring 10 is con-

‘nected to the L-shaped block 9 and to a post

- 11 also supported on the plate 7.- The post

15

11 ‘is provided with a suitable insulating
sleeve that extends through the plate 7 to in-

- sulate the post 11 from the plate 7. The con-
nection of the spring 10 with the post 11 and

the L-shaped block 9 is such as to cause one

arm of the L-shaped block to move inwardly

- with respect to the center of the plate 7. The

20

~other arm of the L-shaped block 9 is provided

with a contact 13. A-post 14 is also mounted
on the plate 7 and is provided with a fixed

- contact 15 that coacts with the movable con-

2o spring 10.

tact 13 on the L-shaped block 9 t6 close and
open ‘a circuit through the post 11 and the

A movable plate 18,"1su'bstantially Semmi-

~ circular in form, is supported on the plate 7
- for short angular movements. The plate 7 is

- 30

provided with a relatively large central open-

“1ng and the plate 18 has an opening that reg-
1sters therewith and the two are rotatably

- connected together by means of the ring. 19

85

having flanged portions that overlap the edge
portions of the openings in the said plates 7
and 18. The movement of the plate 18 rela-
tive to the plate 7 is limited by pins 20 that
are threaded into the plate 7 and extend

' through slots 21 formed in the plate 18.

40

A circuit closer 1s also mounted on the plate

18. It comprises a block 24 of insulating ma-

teriai which is supported for angular move-

“ments cn the post25 which is secured to the

45

50 . :
- 24 and at the other end to the post 27 which

18 secured to the plate 18. One of the arms of
the block 24 i1s provided with a movable con-

55

~cuit closer 83, formed by the contacts 28 and

plate 18. 'The block 24 is of insulating mate-
rial and is substantially L-shaped. It is con-
structed substantially the same as the L-
shaped block 9. It 1s spring press2d to press
ope of its arms inwardly w:th respect to the
center of the plate 7 by means of the spring
26 which 1s connected to one end to the block

tact 28 and a fixed contact 29 is adjustably se-
eured 1n the post 30 which is also supported
and connected to the plate 18. Thus the cir-

29 and their associated parts, is adjustable
1n its relation about the center of the plate 7
to the circuit closer 34, which consists of the

contacts 13 and 15 and their associated parts.
The L-shaped blocks 9 and 24, preferably,
each have one arm formed of metal, such as

" the sheet metal part 38 shown in Fig. 10. The

65

sheet metal part 38 is made in the form of a

3

channel and so that it will overlap the upper

and lower edge portions of the blocks 9 and

24, and 1s provided with portions 39 that are

embedded in the insulating material of which
the blocks 9 and 24 are formed. The springs
10 are then connected by spot welding or by
other suitable means to the arms 28 of the
blocks 9 and 24.

The post 27 is also insulatingly supported
on the plate 18 by means of a suitable insulat-
ing sleeve. It extends through a slot 40
(Figs. 7, 26 and 27) formed in the plate 7
and so as to make contact with the spring

contact 41 which-is insulatingly supported -

by means of a bridge 42 which i1s connected
to the post 11 and is thereby insulatingly
supported from the plate 7. The bridge 42
1s provided with an arm 43 which protrudes
beyond the edge of the shell 1, to which may

be connected, if desired, a condenser of the

type commonly used in connection with 1gni-
tion systems.

A cam 45 is located on the upper end of the .

shaft 5. The cam 45 is secured to, or formed
integral with, a sleeve 46 that is angularly

70

5

80

85

90

movable on the upper end of the shaft 5.

Means is provided for connecting the sleeve
46 with the shaft 5 and also for moving it
angularly “with respect to the shaft 5 to
advance or retard ifts position relative to
the direction of rotation of the shaft 5. The
cam 45 1s provided with as many points as
there are cylinders in the engine. The cam
operates to move the L-shaped blocks 9 and
24 by engaging the fingers 47 formed on the
blocks to open the contacts 13 and 15 and
the contacts 28 and 29, that is, to operate
the circuit closers 33 and 34. The points of
the cam are rounded to prevent bouncing of
the circuit closers and to obtain the smooth
operation and accurate response of the cir-
cuit closers to the movement of the cam.
The 1nner diameter of the ring 19 is
sufliciently large to receive the cam 45 and so
that when the cam has been placed in posi-
tion on the shaft 5, the plate 7 may be placed
over the cam and in position for the latter
to engage' the ends of the fingers 47 of the
circuit closers 33 and 34. The plate 7 may
then be secured 1n position, by means of the
ears 48 and the screws 49, to the part 3 of
the shell 1. Movement of the plate 18 will
thus move the circuit closer 33 with respect
to the circuit closer 34 and increase the length
of the periods in which the circuit is closed
by reason of the fact that the two circuit
closers are connected in parallel in the pri-

mary circuit. In order to facilitate move-
ment of the plate 18, the plate 18 is pro-

vided with an arm 50 that may be operated
manually by means of the link 51 to shift the
circuit closer 33 relative to the cam to pro-
duce earlier opening and consequently earlier
closing of the circuit closer 83 and extend

95

100

105

110
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 the closﬁr_e periods of the two cireuit closers,
~ as illustrated in Figs. 8 and 6. '

10

20

‘when the plate 18 and t cuit
_ osition shown in Fig. 2. While
1n Fig. 6 the black portions 53 illustrate the

“the black

- Fig. 8 indicates by the-black portions 52
of the ring shown therein, the closure periods
he circuit closer 33

is 1n the
closure periods of the circuit closer 383 and
portions 54 indicate the closure
riods of the circuit closer 34 which over-
ap and, consequently, extend the length of
the closure period of the primary circuit.
Movement of the plate 18 to the position
indicated in Fig. b illustrates the extent of

15 the closure period that is obtained by ‘such

movement. Since the circuit closers aré con-
nected in parallel in the primary circuit, the
current will flow through the primary coil,

during the periods indicated in Figs. 3 and 6

and all intermediate periods according to the
position of the arm 50, and during which
the flux may be built up in the secondary
coll iIn advance of the termination of the

‘closure period, namely, the times in the cycle

of the engine in which the ignitions take
place. The circuit to the circuit closers is
through the bridge 42 and the posts 11 and

27, the springs 10 and 26, the movable con-
~ tacts 13 and 28 to the fixed contacts 29 and 15.

35

‘that 1s connecte

The bridge is connected to the primary coil

- and the “primary coll 1s connected to the

source of supply. | ~ |
The secondary circuit is completed through

the post 58 to the contact 59 and the spring

pressed contact 60. An insulating sleeve or
cap 61 is located on the upper end of the
sleeve 46 and is provided with a contact 62

| 1€ dp to the spring contact 60.
It moves in proximity to the fixed contacts
63 arranged around the center of the upper
part 2 of the shell 1, whereby short gaps are
sequentially formed with the contacts 62.

- The binding post 58 is connected with the

- b

secondary coil of the induction coil and the
contacts 63 are connected to the binding posts
64 which are connected to the spark plugs of
the engine, whereby the ignition is produced
In proper sequence in the cylinders of the
engine and at times in its cycle of operation
as controlled by the cam 45 operating in
conjunction with the circuit closers. The
control is brought about by adjusting the

" position of the cam 45 relative to the shaft 5

to vary the times of the ignition in the cycle
of the engine and by adjusting the circuit

‘closer 83, relative to the circuit closer 34, to
vary the lengths of the closure periods.

Movement of the cam 45, relative to the

' shaft 5,1s automatically obtained by means of

a governor 66 which is connected to the cam

45 through the sleeve 46 and the plate 67.

The plate 67 is removably and adjustably

.connected and consequently may be inverted

for reverse movements of the cam. The cen-

‘trifugally operated mechanism of the gover-

‘creasingly counteracted

1,886,566

nor is removably connected to the shaft 5
by means of the plate 68 on which the parts

of the mechanism are supported and thus

may be inverted. A pair of .weights 69, are
pivotally supported on the plate 68 by the
pivot pins 70. The axes of the pins 70 are lo-

cated in the plane of the axis of the shaft 5.

The weights are located on the opposite sides
of the plate 68 and each of the weights is
spring pressed by means of the flat spring 71
which 1s secured to the plate 68 by means of a
bracket 72. The end of each flat spring 71
1s pressed against the sector shaped weight at
a point near a curved corner or part, as at73,
the contacting portion of the spring 71 being
substantially tangential to the curvature of
the corner 73 substantially as shown in Fig.
13, when the weight and the spring are in
their normal positions. When, however, by
the movement of the shaft 5, the centrifugal
force operates to throw the center of gravity

of each weight outward from the axis of the
shaft 5, the weight in each case turns on its

pivot pin 70 and the corner 73 slides alonﬁ

the spring 71 and reduces the effective lengt
of the spring and thereby increases the pres-

sure of the spring, not only by reason of the

deflection of its end, but also by reason of
the shortening of its effective length. The
distortion per unit length of the spring, con-
sequently, is proportionately greater than the
centrifugal force, that moves the weights 69
against the pressure of the spring. As is
well known in connection with centrifugally
operated mechanisms, the centrifugal %orce
increases substantially in proportion to the
S(%uare of the radii of rotation of the centers
of gravity of the masses that constitute the
centrifugally operatéd part of the mecha-
nism of governors. By the construction de-

‘scribed, the centrifugal force which is in-

créased by the outward movement, is in-
by the increased
pressure of the spring. ' '
- The plane of the pins
1s such as to locate a large proportion of the
mass of the weights on one side of the plane

and a larger proportion of the mass of the

welghts on the opposite side of the plane.
Substantially one-quarter of the mass of each

weight is located on the side of the plane
that the spring 71 is located on.and, conse--

70 and the shaft.5 u

quently, as the mass moves about the pin, it

causes the center gravity of the weight to ap-

proach the plane of the pins and the shaft 5.
- This decreases the effective counter pressure

of the weights against the springs 71, al-
though the centrifugal force of the mass in-
creases and, although the centrifugal force
created by the rotation of the weights in-
creases disproportionately to the increase of

the speed in rotation, yet the actual move-

ment of the weights is substantially propor-
tionate to the speed of rotation. '

13
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 The movements of the wei
- -by any suitable means. In t : _
struction shown, the plate 68.is provided with-

- 76. A pin 77 extends through each of the

1,886,566

e form of con-

a pair of arcuate slots 75 and each of the
welghts 69 is provided with a pair of arms

pairs of arms 76 and into a slot 75. The ar-

- cuate center of each slot 75 is in one of the

10

pins 70 and, consequently, the pin 77 and its
assoclated slot 75 limit the angular move-

- ments of the weight 69. It is within this

angular movement that the/cam 45 is ad-

* vanced or retarded as may be desired, its ad-

15

vancement, however, being controlled ac-

~cording to. the characteristics of the partic-
‘ular engine with which the timer is used to

obtain the most

efficient operations of the
engine. ~ |

- The desired changes in the angular move-

ment of the cam 45, relative to the shaft 5,
due to the movement of the centrifugal mech-

~amism of the governor, are obtained accord-

25

ing to the character of the means intercon-
necting the cam 45 and the centrifugal mech-

anism of the governor. In the particular
form of construction shown, the movement

of the weight 69 is transmitted through the

cam plate 67 and consequently the changes

| 30

1n the movement of the cam 45, in response
to the movement of the centrifugally oper-

ated mechanism of the governor, may be al-

- tered as desired, dependent upon the nature
- of the connection between the governor and

the plate. The plate 67 is provided for this
purpose with a slot 80 and the weights 69 are

provided with pins having the rollers 82.

. The pins 77 are extended and are used to sup-

port the rollers 82. The upper of the rollers
that is supported on the upper of the weights,
1s located in the slot 80. As the pin 77 is

- moved, the plate 67 and the cam 45 will be

angularly moved relative to the shaft 5. The

~ movement of the cam 45, relative to the shaft
9, may be varied according to the shape of the

49

slot 80. Thus, the slot 80 may be so formed

that there will be no advance of the cam 45

- until the speed of the shaft 5 rises to any de-

L

ED

‘be a marked increase immediately upon the -

sired point. If desired, this may be a rela-
tively high speed; whereupon any further

increase 1n speed will produce a very marked

change in the p'osition of the cam 45 relative

to the shaft 5. Also, if desired, there may

movement of the centrifugal mechanism of
the governor and a lesser movement during

- -the more advanced speeds of the engine, or,

1f desired, no movement of the cam 45 at the
more advanced speeds, or there may be a

~ gradual movement of the cam 45 exactly in
the engine from

proportion to the speed of

' one extreme to the other. -

- This 1s 1llustrated by the different forms

~ of the slots 80 indicated in the Figures 12, 15,

&

16 and 17. In Fig. 12, the slot 80 is so

formed that the cam 45 will be angularly

o

hts are limited moved relative to the shaft 5 according to

the speed of the governor up to an extreme

sgeed to produce an extreme advancement of
t

e cam 45 of the engine. In the plate shown
in Fig. 17, the slot 80 is so formed that the
proportionate change of the cam 45 to the
speed of the engine will be constant to sub-
stantially the limit of the speed of the engine
but to a relatively small advancement of the
cam 45 relative to the shaft 5. In the form of
plate shown m Fig. 15, the cam 45 will pro-
duce a marked advancement relative to the
shaft 5 at the lower speeds.of the engine and
thereafter the advancement relative to the
speed of the engine. will be greatly reduced,
or substantially nil. When the plate, shown
in Fig. 16, is used, there will be an increase in
the angle to which the cam 45 is moved rela-
tive to the shaft 5, progressively from a low
speed to an intermediate speed and there-
after there will be but little change or prac-
tically no change in the movement of the

cam 45, notwithstanding the increase of the
to the simi-

speed -of the engine. Accordin _
larity of the slot 80 to the slot 75, the move-
ment of the cam 45 will be lessened by any

angular movement of the weights 69, and the

slot 80 may be designed to obtain any desired

and any variable ratio of movement of the -

cam 45 to the outward movements of the

welghts relative to the shaft, - -

The speeds and advancements obtainable
by the slots 80 formed in the plates 67, shown
in Figs. 12,15, 16, and 17, are indicated in the
diagram shown in Fig. 11, wherein the de-
grees of advance of the cam 45 are indicated
vertically, while the revolutions of the motor
are indicated horizontally. The changes

- produced by the plate 67, shown in Fig. 12,

are indicated by the heavy line a, the changes

producible by the plate 67, shown in Fig. 15,

are indicated at . The changes producible
by the plate 67, illustrated in Fig. 16, are in-

dicated at ¢, and the changes producible by
the plate 67, illustrated in Fig. 17, are indi-
cated at 4. ' '

The construction of the 'governor and the

plate 18 is such that provision may be read-
1ly made for movement of the shaft 5 in dif-
ferent directions. In some engines the cam

‘shaft 5 moves clockwise, and ‘in other en-
gines 1t moves counter-clockwise. In the lat-

ter case, to increase the closure periods of the
circuit closers the plate 18 should be moved

in a direction opposite to that indicated in

Figure 2. In order to provide for the adap-
tation of the timer to any and all engines, the
plate 7 1s provided with two pairs of openings
for the receipt of the threided pins 20 fo
change the limitation of the movements of the
plate 18 and enable it to be swung clockwise
when it 1s desired to extend the closure pe-
riod. Also, the plates 67 and 68 are so con-
nected that by simply turning the plates over,
and then securing them to the shaft 5, the
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6.

cam 45 will be angularly'moved' in the direc-

 tion gpposite to that now indicated in the

drawings. Thus the pin 77 of the lower

| Weiﬁht 69, which now extends downwardly
as shown in the drawings, may when the plate th
68 is inverted, be inserted in the slot 80 of the “tarded, but also the closure period 1s 1in-

“creased, which enables the primary

- cam plate 67 and cause movement of the cam

10

45 counter-clockwise instead of clockwise, the

clockwise movement for advancement being -

indicated in Fig. 5. _ |
- In the operation of the timer and, assuming

that the spark is advanced to a midpoint by

18

the timer, and that the engine is running
about thirty-five miles an hour, quick open-

ing of the throttle would raise the compres-
“sion in the engine, and cause knocking. This

" is avoided by causing the retardation of the

~ spark slightl . _
‘pression produced thereby. After the engine
has picked up the desired speed and the throt-

in advance of the high com-

tle 1s moved towards its closed position to

~ prevent an increase of speed over the de-
~ sired speed, the relative position of the cam

~ the ignition at the desired time, according

tained by the opening of the throttle. Asis

on the shaft is changed to advance the igni-

tion time according to the increased speed.
‘There is thus a momentary retardation of the
ignition times until the throttle has been

altered when the desired speed is reached,
whereupon there is the restoration of the con-
trol of the automatic mechanism to produce

to the speed of the engine that has been at-

well known, compression always lessens as

the speed of the engine increases and, conse-

uently, retardation of the ignition time 1n

- the cycle of the engine is not required at high

- lower speeds.
40 In order to
- tion of 1

s s, but is desirable at intermediate and

briﬂg ﬁbout immediate retarda-
gnition times upon quick opening of

* the throttle, a friction brake lever 85 1s p1v-
- otally supported on the post 11 at a point

‘intermediate the plate 7 and the bridge 42,
X parated from the lever 85
by a suitable insulating collar. A spring 86

post being se

" is connected to a_post 87 formed on the end of

the clutch lever 85 and to the insulating sleeve

around the post 27 so as to suspend the end

of the spring intermediate the contact 41 and

the plate 7. A clutch block 88, that may be

formed of fibre, is located on the clutch lever

- ' 85 and projects inwardly from the lever to en-

gage the surface of the sleeve 46, with the re-
sult that, when the engine is operating at low

- speed and the plate 18 is moved 1n the direc-

L]

tion of the arrow indicated on the arm 50 1n
Fig. 2, the spring 86 will be stretched, thus
increasing its tension and the rotation of the
sleeve under the influence of the centrifugal

governor will be materially retarded until the

speed of the engine has increased, with the

~ result that instantly the cam 45 will be re-

- 88

tarded. This will be accomplished notwith-
standing the fact that the centrifugal mecha-

not take hold and the

‘nected to the pedal lever 93 or may .
against the pedal lever 93 by means of the

spring 95. Any suitable connection may be
used for interconnecting these parts, the ob-
plate 18 with the

| .1,33_61566 |

nism has advanced the cam to the position tha.t--'

it had in advance of such movement of the
plate 18. Not only is the cam 45 retarded and,

consequently, not only is the ignition time, in

the cycle of the operations of the engine, re-

circuit
to build up the magnetic flux through the
secondary coil of the induction coil to the
maximum. This produces an exceedingly hot
spark in the fuel charged cylinders and at -a

0

78

time when there is produced a high compres- '
sion. There is thus produced a retardation

of ignition times and an increase in the clos-
ure periods in advance of the rise of the com-

pression of the engine. When the speed of

80

the engine builds up, the governor mecha-

nism builds up an increased centrifugal force
which advances the cam as the low compres-
sion is reached. Thus, increase in the length

of the closure periods, retardation and high
compression of the engine occurs substantial-
ly simultaneously at various speeds of the en-
oine. However, at high speeds, the brake will
, _ spark will not be re-
tarded by quick further opening of the throt-
tle. This 1s exactly what is desired, because

under such conditions there will not be a suf-

ficient increase in compression to cause knock-
Ing. ’ | |

As shown in Fig. 18, the arm 50 of the

85

05

plate 18 is connected by means of the link

51 to the throttle lever 90 of the carburetor
91. The throttle lever 90 operates the throttle
92. The accelerator lever, or pedal lever, 93
operates the throttle lever 90 and the plate
by means.of the link 94 that ma‘ge

pre

ject being to move the
throttle valve 92. Thus, the plate 18 is moved

100

105

to increase the circuit closure periods when

the throttle valve 92 is opened and to operate -
ition times

the brake lever 85 to retard the1

110

18
 con- -

in the cycle of the operations of the engine,.

as described heretofore. .
" The brake 88 also serves another function.

cam is in opposition to the action of the gov-

ernor and tends to retard the rotation of the

cam 45 and sleeve 46, while the shaft 5 con- -

tinues to rotate normally. This tends to

Each time the cam 45 operates the circuit 118

breaker, the pressure of the latter against the

cause a back lash between the plates 67 and

the governor, which, in the absence of any
correcting means, often results in a very

noisy operation. The tension of the spring
86, however, is always sufficient to cause the

123

brake 88 to bear against the sleeve 46 with

sufficient friction to prevent such back lash'
and to insure a practically noiseless opera-

'the- distributer

tion of the timer. -
The electric connections of

130



~ 1n series with the primary coil 97.

-

mary and the circuit closers 33 and

n the wmtmn svstem are shown in F:w 19
*wherem the circuit closers 38 and 84 are con-
nected in parallel to each other and jointly
The bau"

tery 98 affords a supply of current to the pri-
34. The

o secondary 99 is connected to the central post-

10

|
&

.30

plate 67.

58 of the distributer and the spark plugs 100

are connected to the posts 64. The circuits
of the primary and the secondary are com-
pleted through the frround 101, or frame of

the automoblle
he reversibility of the plates 67 and 68 1s

| Shown in the form of construction illustrated

in Figs. 20 and 23. The cam 45 is also ad-
]uatably cocnnected te the plate 67 as shown
1n Kigs. 20 and 22 in order to obtain proper

‘ad] ustment of the initial position of the cam

ponts of the cam 45, with reference to the
circuit closers and p‘lI‘thlﬂﬁI‘l‘Y with refer-
ence to the fingers 47 of the circuit closers.
The sleeve 46 is provided with a flange 110
which may be clamped between the Dla.te G7
and a diamond shaped plate 111 by means of

~ the serews 112 which are threaded into the
This will secure the plate 67 to the

sleeve 46 and, consequently, the cam 45 to the

plate 67 in an} desired ad]ust'lb e relation.

Herctofore in order to provide for circum-
ferential ad]ustment of the cam, it has been
customary to clamp it to the sleeve by.means.

- of a lock nut and it has been very difficult to

i

-secure the proper adjustment. In the present
. construe uon however, it should be noted that
. the cam is formed mten‘l al with the sleeve 46

and the connection betﬁ cen the sleeve and the
cam plate 67 may be easily and accarately

-~ adjusted.

44

'1)01t10n which 1s threaded as at 115.
. portion 115 may be flattened as at. 116 for the

The shaft 5 1s prm*lded with an enlarged
The

. purpose of securing the plate 68 as against

rotation relative to the Shaft the plate Gd

- being provided with an oblono' hole 117 as

shown in Ifig. 21. A nut 118 may be secured
onto the threaded portion 115 to clamp the
plate 68 against the shoulder 119 formed by
a third enlarnfed portion 120 of the shaft 5

- . Thus the plates 67 and 68 may be readily re-:
50

moved from the shaft 5 and inverted in order

to provide for operdtion and connection ot
~ the governor mechanism with the cam 45 for

e
.

MOV ement of the shaft 5, either clockwise or
counter-clockwise, by

-he operatien of the
engine. |
_..lso if desired, the welf"hts (5 may be

- prov 1ded with the rol]elfs 102 acgainst which

the springs 71 are pressed.

T his re educes the

- frictional resistance to the responsive move-

6

ment of the weights in the operation of the
FOvernor mechamsm - :
- Ieclaim:

1. An engine ignition timer havi ing a gov-
ernor for cnntrolhng the times of wmtlm

65 comprising a plurality of weights, a rotat-

1,886,566 -
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able member for pivotally suppmtmg and

rotating the weights about the axis of the
member a means for resisting the outward
movements of the weights, a circuit closer, a
cam for operating the circuit closer, a cam
connected to tha ﬁrst named cam and con-

nected to the weights for shifting the first

named cam relatlve to the member according
to the movement of the weights and the con-

-figuration>of the second named cam, and
means for initially adjusting the second

named cam circumferentially about the axis
of the first named cam.

2. An engine ignition timer having a gov-
ernor for controlling the times of ignition
cemprisi nga plurality of weights, a rotatable
member for pivotally supporting and rotat-
ing the weights about the axis of the mem-
ber, a circuit closer, a cam connected to the
member for Operatmg the circuit closer and

70

75

80

85

connected to the weights for shifting the cam .

relative to the member and means for re-
tarding the rotation of the cam as the throttle
1s opened, until the speed of the engine in-
creases 1n response to the increase of fuel.
3. An engine ignition timer having a gov-

80

ernor for controlling the times of 1trn1t1011 |

comprising a plurahty of weights, a  rotat-
able member for pivotally supporting and
rotating the weights about the axis of the
member a circuit closer, a cam connected to
the member for operating the circuit closer
and connected to the weights for shifting the
cam relative to the member, and friction
means for retarding the action of said cam
and the consequent advance of the spark.

4. An engine 1gnition timer having a gov-
ernor for controllm the times of 1crn1t10n
comprising a. plurahty of weights, a rotat-
able member for pivotally supportmg and
rotating the weights about the axis of the

member, a means for mcreasmcrly resisting.

the movements of the weights by a pressure
proportionately greater than the -outward
movement of the centers of gravity of the

weights relative to the axis of the member,
a cwcmt closer, a cam connected to the mem-

05

100

105

110

ber for operatmg the circuit closer and con- -

nected to the weights for shifting the cam
relative to the member means for retarding
the movement of the cam relative to the mem-

‘ber and 1n combination with the throttle

116

valve of the carburetor of the engine, the last

nemed means connected to the throttle valve
0; the engine and operated therewith.

. In an 1gnition timer, a governor hav-
ing weights, a shaft, a plate invertably con-
ne(,ted to the shaft and pivotally support-
ing the weights in proximity to the shaft and

on OPI‘OQItB sides of the plate, means for re-

sisting the mevemf,nt of the Wewhts relative

“to the shaft, a cam rotatably supported on

the shaft, and means mterconnectmrr the
cam and one or the other of the wei hts for

‘shifting the cam relatwe to the shaft accord-

120
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S

~ing to the movement of the weights relative

~ creasingly resisting the movement of the

10

15

~ the time of opening its contacts according

20

~in proximity to the sha

25

| 30

‘weights for shifting

‘to the shaft, a circuit closer operated by the

caln.

- 6. In an ignition timer, a governor hav-
ing weights, a shaft, a plate invertably con-
nected to the shaft and pivotally supporting
‘the weights in proximity to the shaft and on

opposite sides of the plate, means for In-

weights relative to the shaft, a cam rotatably

supported on the shaft, a plate having a cam
‘operated by the outward movements of the

weights for shifting the cam relative to the

~ shaft, the second named (flate invertably con-

cam, a circuit clos-

er operated by the first named cam to vary
to

nected to the first name

the speed of the shaft. '

7. In an ignition timer, a governor having

weights, a shaft, a plate connected to the

shaft and pivotally sng)orting the weights

t, springs connected
to the plate and engaging the weights to
increasingly resist &e. movement of the
weights relative to the shaft by a pressure

proportionately greater than the relative
movements of the weights from the shafit,
 a cam rotatably supported on the shaft, means

interconnectine the cam and one of the
the cam relative to
the shaft according to the movement of the

" weights relative to the shaft, a circuit closer

operated by the cam to vary the time of open-

~ ing its contacts according to the speed of the

shaft, and means for retarding the movement

- of the cam relative to the shaft.

8. In an ignition timer, & governor having

| v?eiihts, a shaft, a plate connected to the

shaft and pivotally supporting the weights
in proximity to the shaft, springs connected

to the plate and engaging the weights to n-
~ creasingly resist the movement of the weights-
relative to the shaft by a pressure propor-

* tionately greater than the relative movements

5 of the weights from the shaft, a cam rotat-
- ably supported on the shaft, means inter-

connecting the cam and one of the weights

 for shifting the cam relative to the shaft ac-

- cording to the movement of the weights

0 relative to the shaft, a circuit closing means

operated by the cam, and means for varying

. the length of the circuit closed periods of the

 circuit closing means.

._ o
Gt

. 9, In an ignition tlmer,-?a governor'_havil'lg

5 weights, a shaft, a plate connected to the
‘shaft and pivotally supporting the weights in
~_proximity to the shaft, springs connected to
. the plate and enga _ _
 creasingly resist the movement of the weights
relative to the shaft by a pressure propor-.

ging the weights to In-

- . tionately greater than the relative move-
- ments of the weights from the shaft, a

B ~ cam rotatably supported on the shaft, means

interconnecting the cam and one of the
weights for shifting the cam relative to the

1,886,566

shaft according to the movement of the
weights relative to the shaft, a circuit clos-
ing means operated by the cam, means for
varying the length of the circuit closed per:-

‘ods of the circuit closing means, and means

for retarding the movement of the cam rel-
ative to the shaft when the length of the

circuit closed periods is 1ncreased.

10. An ignition timer comprising a ro-

tatable shaft, a cam shiftable with respect

to the shaft to vary the times of ignition, a

brake operable to retard said cam, and means

connected with the throttle to increase the
action of said brake as the throttle 1s opened.

11. An ignition timer comprising a speed
responsive device to vary the times of 1gni-
tion, and a brake operable in conjunction

‘with the opening of the throttle to retard the

timing in advance of increased engine com-
pression. N | -
12. An ignition timer comprising a speed

70

1

75

80

responsive device to advance or retard the

spark, and a brake operable in conjunction
with the opening of the throttle to retard the
spark until the engine speed has increased
sufficiently to substantially overcome the n-
Ccrease in engine compression.

13. An ignition timer comprising a rotat-
able shaft, a cam shiftable with respect to
said shaft to vary the timing of the ignition,
a brake operable to retard the movement of

said cam, means connected with the throttle

to increase the action of said brake as the
throttle is opened, and means for increasing
the circumferential length of the circuit clo-
sure period as the throttle is opened.

14. An ignition timer comprising a spee

ignition, a brake operable in conjunction with

the opening of the throttle to retard the tim-

ing in advance of increased engine compres-
sion, and means for increasing the circum-
ferential length of the circuit closure period
as the throttle 1s opened. '
'15. An ignition timer comprising a speed

d
responsive device to vary the timing of the

100

105

110

responsive device to vary the timing of the

ignition, a brake operable in conjunction with
the opening of the throttle to retard the tim-
ing until the engine speed has increased suf-
ficiently to substantially overcome the in-
crease 1n engine compression, and means for

115

increasing the circumferential length of the
circuit closure period as the throttle is opened.

16. An ignition timer comprising a rotat-
able shaft, a cam normally rotatable with the

shaft but capable of a limited relative cir-
cumferential movement with relation there-

120

to, a governor for controlling sald relative

circumferential movement, and a brake hav-

ing a fixed support and exerting a braking

action on the cam. |

17. An ignition timer comprising a timer
shaft, a cam carried thereby and having a
limited relative circumferential movement

with relation thereto, a centrifugal governor

125
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for advancing the relative position of the

- cam in response to an increase in the speed

~ of rotation of the timer shaft, and a brake

~ having a fixed support and exerting a force

- g resisting such advance,. -

- 18. In an ignition timer, a timer shaft, a
sleeve and circuit breaker cam having a lim-
ited circumferential movement on the shaft
to regulate the timer, a governor, a cam

‘10 member operatively associated with the gov-

- ernor, and clamping means for adjustably
determining the normal initial position of
said cam member with respect to said sleeve

~and circuit breaker cam.

15 19. In an ignition timer, a timer shaft, a
- sleeve having a circuit breakér cam formed
- integral therewith and having a limited cir-

cumferential movement on the shaft to regu-

- late the timing, a cam plate centered on the -

90 sleeve and having a cam slot, a centrifugal
governor operatively associated with said
cam slot, and clamping means for securing
said plate in the desired normal initial posi-
tion circumferentially of said sleeve. |

¢5 In witness whereof I have hereunto signed

- my name to this specification, @~ -

. ~ MARION MALLORY.




	Drawings
	Front Page
	Specification
	Claims

