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ARTHUR ATWATER KENT, OF ARDMORE, PENNSYLVANIA.

'IGNITION APPARATUS.

Bubstitute for or continuation of apphcamon senal No. 860,237, filed February 20, 1820, This applica-
‘tion ‘filed ‘December 30, 1921." Serial No. 525,938_. .

To all whom it may concérn::

Be it ‘known that I, ArrEUr ATwaTER
KexT, a citizen of the United States, re-
sidin‘g

and State of Pennsylvania, have invented

certain new ‘and useful Improvements in "

is a specification. .

My invention relates to ‘u’pi)arﬁi:lié form-
ing part of or cooperatingwith the ignition -
system of an internal combustion engine, -

.and particularly ai variable speed’ engine

15

20

25

30

" in elevation, through apparatus

50’

such as employed -upon motor:vehicles. -
" In:decordance with my invention, there
is provided governor or centrifugal‘control
structure, -for automatically advancing or
‘retarding the instants of occurrence of the
ignition sparks with : changes 'of‘ engine
speed, characterized by high degree of sim-
plicity-and compactness, by relatively small
weight or mass, and by delicacy, certainty
and accuracy of operation. : - -
My ‘invention resides in features of struc-
ture and combination of the character here-
inafter described and claimed. SR 4
This application is a substitute for or con-
tinuation of my prior application Serial
Number 360,237, filed February 20, 1920.
For 2n illustration of one of various forms
my invention may take, reference is to be
had to the accompanying drawing, in which:
Fig. 1 is & vertical sectional view, partly
embodying
m‘;i:invention‘. S : o
'ig. 2 is a plan view of the governor struc-
ture in position corresponding with rest or
low speed.

Fig. 3 is a plan view of the governor

structurg in position corresponding with in-
creased or high speed. ' oo

Fig. 4 is 'a perspective view of the en.
gine driven shaft and the governor plate.

Fig. 5 is a perspective view of the con-
trolled plate and attached cam. .

Fig. 6 is a perspective view of one of the
QOVErnor arms. » :

Fig. 7 is a fragmentary plan view of the
interrupter strugture. <

Fig. 8 is o fragmentary plan view of dis-
tributor structure.

Figs. 9 and 9* are fragmentary views
showing the position of the governor spring
with respect to a governor plate.

in ‘Ardmore, county of Montgomery, -
“preferably of metal, having a central hub 2

Ignition Apparatus, of which the following

© Kig. 10 is a fragmentary section of a gov-
-ernor plate, pivot and weight.

Figs. 11 and 12 show a modification.
Referring to the drawing, 1 is a casing,

secured to or integral therewith. The hub
-2 is preferably circular in cross section, pref-
erably machined or turned, to be supported
‘and capable of rotation in a suitable sup-
‘porting member, not shown, having a screw
or:the like adapted to enter the groove 2=
“allowing rotation of the hub 2 and the parts
supported thereby, and preventing their
longitudinal dispis;cément within or from

" the supporting member. The hub 2 is pro-

‘vided at 3 and 4 with bearings for the shaft

-5 driven by and in suitable fixed relation

with-the engine, the speed of the shaft 5
generally being half that of the crank shaft
of the engine when the latter is of the four
“cycle or four stroke type. In the example
illustrated, the shaft 5 has secured thereto
in suitable angular position by screw 6 the
member 7 having the lug or tongune 8 co-
operating with the usual engine driven ele-
ment - or part. .

* The shaft 5 is cheaply produced from
round steel blank, stock or bar, as tool steel,
drill rod, or the like, procured upon the
market, of suitable diameter requiring no
machining for its bearings at 3 and 4, though
between these bearing portions, by simple
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and inexpensive operation, requiring no ac-

curacy or refinement, it may be reduced in
diameter, as indicated at 5*." The only. other
machining required is that at its upper end,
by formation of slot 39, or equivalent, for
driving the hereinafter described distributor.

By so constructing the shaft, the cost is
materially reduced, since turning or ma-
chining to accurate dimensions is dispensed
with, the only dimensions requiring accuracy
being those of the bearings 3 and 4, and these
are predetermined by the stock or blank
from which the shaft is made.

Rigidly secured to the shaft 5, as by
shrinking it thereon, is the main governor
plate 9, of sheet steel or other suitable ma-
terial, which may be stamped from s sheet of
suitable thickness.

Near the periphery of the plate 9, prefer-
ably at equal distances from the axis of
rotation and preferably equally spaced cir-
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cumferentially of the shaft 5, are the pivots with the plate 9. In such position the pivot
10 upon each of which is pivoted a gov- .10 may enter the_hole 102, then the arm 11

ernor weight or arm 11 which, as indicated ‘rotated towird the plate 9, whose edge will |

in Fig. 6, may be formed of a stamping then enter the charinel 13 between the upper

from sheet metal and bent into U or chan- and lower cheeks or flanges 14 and 15.

nel shape, leaving a gap 13 between ‘the up-- ™ While in the -above described structures

per and lower portions or cheeks 14 and in-. the weight or arm 11 is formed so as to ex-

tegrallfr joined by portion 12 which, in the tend around an outer edge of the plate 9, 1t
e

example indicated, does not extend;to the . will be understood that the weight 11, partic-
pivotal end of cheek 14, the U shaped form.;ularly; when the cheek 15 is omitted, may

embracing the edge of the plate 9, which is have a lug extending downwardly from the
received mto the slot; gap or channel 13.  plane of the arm 11.and then parallel with
The lower or short cheek 15 of the weight - the plane of the arm 11, such lug extendin
11 serves to prevent the weight 11 rising. .through an aperture in .the plate 9. Suc
from the plate 9, and at the same time con-~ . structure is indicated .in Fig. 11, wherein
stitutes a considerable portion -of,the en-. the aforesaid lug,compriSes,tﬁeﬂownwardly
tire weight of the arm 11. It will. be under-. extending portion 12* and, the inwardly ex-
stood that the-lengths of the cheek:15 and. ;tending./portion 15* forming between the

70
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the part 12 by which it is attached: to the portion 15* and the we‘_ight'.:il a gap, slot or -

arm or weight 11 may be greatly:-reduced,: channel 13%; Agshown in Fig. 12, the plate
so that in effect it may be considered;merely .9 has.an-aperture 9* having at its left.end
as a lug which extends to the opposite side ; 9%:sufficient  width.in a direction radially
of .the governor plate 9 for restricting the:- from: the pivot 10 to allow. passage there-
arm -or Weight 11 from movement away. .thmugh of.the ‘lug gmember 15% and having
from the plate 9. " ... .0 st its right end less radial width sufficient

The pivots 10 may be. integral with plate -to allow free movement therein of the down-
9 as indicated in Fig. 10, and may be formed ;; wardly extending portion 12* of the lug.
by partially or incompletely punching them., With-the weight 11-in the position indicated
from plate 9. The pivot holes:10* in-the . in Fig. 12; the plate 9 is received in the slot
weights 11 are sufficiently larger than pivots - or chafmeL 13+,.and the:lug portion 15* pre-
10, as roughly ‘indicated in Figs. 2, 3 and vents ‘the weight- 11 from, rising from the
10, to -effect looseness whereby the weights -plate 9. In-this position the weight 11 is
11 slide upon plate 9 while rotating about in effect locked upon the plate 9. To remove
pivots 10 under centrifugal force; the pivots :the weight, it-is swung  counter-clockwise
10 do not determine the plane of movement - upon.its pivot 10 until the lug. portion 12¢
of the weights but serve merely as-centers comes into Tegister with the wide part 9* of
about which they rotate while Testing and. the aperture 9, when it may be lifted from
sliding upon plate 9. Obviously the pivets. the plate 9, the portion 15* of the lug pass-
10 may be on the weights 11 and the pivot ‘ing freely through the ‘wide end 9* of the
holes 10* in the plate 9; therefore both dis- slot 9*.. ,When in the position indicated in
positions of pivots 10 are ‘included in ‘the Fig. 12, however, the lug portion 15* extends
appended claims. - 4. . +. . . under theplate 9.and prevents rise of the

At its end remote from its pivot hole 108, weight 11.. .~~~ .
the arm 11 is provided with the pin 17 to . Accordingly, in the structures of Figs. 11
which is attached within the channel 13 one and 12, as well as of the preceding figures,
end of # helical spring 18, whose other end - the weight is of channel. form. for in both
is attached to the plate 9 at the hole-or other- forms. of the weight, included in the ap-

snitable means 19. The plate 9 has recesses pended claims, there is formed a channel,.

18 in its edge for accommodating :the these channels being 13 and 13%, which re-
springs 18. As shown in Figs. 1, 9 and’ 9%, -ceives the -plate 9; and in both forms the
the springs 18 are disposed in the:plane of weight embraces an edge of the plate. 9, an
plate 9 or plates 9 and 22; or more specifi- outer or peripheral edge in the case of Figs.
cally, the axes of the springs are between 1,2 and 3, and an edge of an aperture in
the upper side of plate 22 and lower side of “‘the case of Figs. 11 and 12.
plate 9. This disposition of the springs Integral with each arm or weight member
vields compactness of the governor struc- -11.is.an inwardly extending arm or lug 20
ture which, as regards plates, weights and whose end projects into a notch or recess
springs, occupies very small space longi- 21 in the controlled governor plate 22, to
tudinally of shaft 5. which is rigidly secured the upstanding
To place an arm 11 in operative position stub shaft or bushing 23 «to. which is se-
upon the plate 9, it is presented thereto in cured or integral with which is the cam
such position that the upper cheek 14, which 24, in_this example having six faces for
alone has a pivot hole 10%, extends more or actnating the interrupter -or timer contacts
less radially outward from the pivot 10 of the ignition system for a six cylinder
without engagement of the lower cheek 15 engine. Through the cam member 24 ex-
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tends a hole 25 through which' the engine
driven' shaft 5 ‘loosely or freely extends
to a suitable distance above the cam member
24, as indicated in Fig: 1.~ + -~ o

In the plate 9. is- formed the notch 26,
into which projects the lug 27 integral with
and extending downwardly from the con-

“trolled or cam plate 22, the’ circumferential
- width of the lug 27 beinﬁ‘ut’lcast that much
less-than the width'of t

1e-notch 26 in plate
9'to allow the'suitable or desired degree of

angular ' movement ‘of the cam and plate 22°

with réspect to the plate 9 or shaft 5.

In the plate 9 is formed ‘a second notch

-or ‘slot 26* through which extends: the -lug -

27 struck and extending downwardly from
the second or controlled governor plate 22,
the lug 27* ‘after passing through the slot
26* taking” or being bent to ‘suc’h-’pokitiofn -as
rom
plate 9, the arcuate “length- of sthe:slot &6
and the width of'the lug“27 being prefer-

ably such as not'to interfere with the limita- -
by Inig 27 in ‘co-action with-

tion ‘of rotation’
slot 26. - -+ AR
"~ It will be understood, however, that lug
27 in co-action with slot 26* may not only
lock plate 22 against movement away from
plate 9, but may sérve also, in lieu of lug 27
and slot 26, to detérminé or limit the rota-
24 with

respect to plate 9 and shaft 5.7~ - -~
Secured upon the casing 1, as by screws
50, is the plate or base member 28, of any
suitable material, in this’ example of insu-
lating material. -~ At ‘its center the member

28 has a hole or aperture 29; through. which

extends the cam member 24, and through

it, as aforessid, extends the engine driven-

shaft 5. o :

The cam member 24, of any suitable shape
and of any suitable number: of faces, is
adapted to co-act with any suitable type of
interrupter or timer mechanism. For ex-
ample, the ignition apparatus controlled by
the camn 24 may be of the so-called open cir-
cuit type whereof it is characteristic that
the interrupter contacts can never remain
in circuit closing ‘position; and of the so-

called closed circuit type whose interrupter

contacts may, as upon stoppage of the en-
gine in certain position, remain in -circuit

By way of example, a closed circuit t
of interrupter mecl;mhism 13 herein ilfus-

Referring to Figs. 1 and 7, the fixed or
stationary ‘interrupter contact 30, of tung-
sten or other suitable material, is secured
upon the metal plate or bar 31, secured by
screw 32 to any suitable support, as for ex-

" ample, an upstanding lug 33 upon the base

'Co-.acting with the contact 30 is the mov-
able interrupter or timer contact 34 carried

8

by the metallic arm 35 supported by spring
36 in turn secured to the bracket member 37
carried by the base plate 28. At its free

_end the arm 35 is provided with the tip or

cam engaging shoe 38, of fibre or other suit-
able material. - »

In the upper end of the shaft 5 is pro-

‘vided the offset slot 39 into which projects

the rib or lug 40, in a cavity in the distri-
butor arm 41 of molded insulating material

“or the like. - The rib 40 is. at the bottom of
a recess receiving the upper end of the shaft
+ 8,-<Accordingly the distributor arm 41 ro-

tates in fixed angular relation with respect

to the engine ‘driven shaft. 5, and is not
-affected by the governor control.
-in Figs. 1 an

As shown
8, the distributor arm 41
carries at one end thLe terminal 42 co-acting
with - the stationary terminals 43, one for
each cylinder of the engine and connected

to the spark plug thereof. : Connected to the
‘terminal 42 -is the -contact spring 44 rota-

tinﬁwith“the arm 41.and engaging the cen-
trally : located terminal 45 in contact with
the ‘metallic insert 46, with which communi-

- cates -one terminal of the secondary of the

10

k{

00

induction : coil -supplying the high tension

ignition energy. i Co
The members 43 'and -46 are in the exam-
ple illustrated inserts molded within the

-cap. 47 of insulating material, preferably

molded ‘insulating. material, as condensite,

-bakelite or.equivalent.

The cap 47:encloses the interrupter struc-
ture and distributor, and is held to the base
or plate 28 by springs, one of which is in-
dicated at 48, having hook ends engaging
the cap 47 and pivoted at their lower ends

-at 49 to the casing 1.

The casing 1, member 28 and cap 47 form
8 unitary structure in which are formed on
opposite sides of the member 28 two cham-
bers, one containing the governor mechan-
ism described and the other the interrupter
and distributor structure, the shaft 5 ex-
tending through the first and into the second
chamber. This unitary structure is rota-
table about the shaft 5 to different angular
positions. '

The operation is as follows: N

As the shaft 5 is driven or rotated by the
engine, . in fixed angular relation with re-
spect thereto as determined by the setting
of the coupling or member 7 upon shaft 5,
the plate 9 is rotated at like speed, and ro-
tates the weights or arms 11, which with in-
creasing speed move outwardly by sliding
on (Flate 9 and swinging on their pivots 10
under the influence of centrifugal force in-
cident to the speed. The outward move-
ment is, opposed by the springs 18, which
may be of any suitable strength or dimen-
sions. In virtue of the outward movement
of the arms 11, from their position indi-
cated in Fig. 2 corresponding with rest or
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low speed, their arms 20 rotate the cam
plate 22 and cam 24 in clockwise direction,
as viewed in Fig. 3, with respect to the
shaft 5 and plate 9, thereby advancing the
ignition sparks because the cam 24 then
engages earlier in the engine stioke the fibre
shoe 38, causing movement of the arm 35 to
separate the movable interrupter or timer
contact 34 from the stationary interrupter
or timer contact 30, the moment of separa-

tion determining the moment of spark pro--
duction.  In so advancing the plate 22 the -

lug 27 moves with it, but the: extent of
movement of the lug 27 and therefore plate
22 is limited by the notch 26 in the plate 9;
and plate 22 is locked against movement
invay from plate 9 and lugs 20 by the
ug 27 - : -

or all degrees of control movement of
the arms 11 upon pivots 10, their upper and

lower cheeks 14 and 15 still remain in posi- .
tion embracing the edge of the plate 9, and -
accordingly for all speeds within the desired -

or operative range. the arms 11 cannot be-
come detached from their pivots 10.
Notwithstanding the movement of .the
plate 22 and the cam 24, the distributor 41
remains in fixed position with respect to the

shaft 5, the angular width of the contact

42 and contacts 43 being such that for all

positions of the cam 24 the interrupter con-

tacts 34 and 30 will separate while some
part of contact 42 is adjacent or opposite
some part of a contact 43. .- = .
It 1s accordingly true of the structure
illustrated that the distributor is not shifted
or actuated by the spark advancing governor
mechanism, but only the interrupter actu-

ating means, as cam 24. That is to say, the .

cam 24 is operated by the governor mecha-
nism independently of the distributor 41,
which remains in fixed relation with respect

to the shaft 5 and therefore with respect’

to the main shaft of the engine. DBy my
structure, therefore, the governor is not
celled upon to shift the distributor, but is
required only to shift the relatively light
plate 22 and cam member 24,

It shall be understood, however, that as
to some of its aspects my invention is not
limited to the extension of the shaft 5
through the cam member or the distributor
directly carried by the shaft; but that the
shaft may be shorter, and the distributor
carried upon an extension upon the cam
member 24, whereby distributor and cam are
both advanced by the governor.

The structure described, particularly that
of the governor mechanism and cam, is of
unusually small dimensions and mass, and
is none the less certain and accurate in
its operation effectively to rotate the cam
and so advance the spark with increasing
speed.

Should it be desired manually to advance

‘the casing-1, will neverthe

1,476,622

or retard the spark, it is only necessary to
rotate.the casing 1 and attached parts ag'out
the shaft 5, thereby rotating the interrupter
arm 35 with respect to the cam 24, which
latter, however, for any adjusted position of

}ess be controlled
by the governor mechanism as above de-

scribed. ~ For such manual operation there

.may be_secured or clamped to the hub 2 an
arm whose actuation about the shaft 5 as a

center will effect the manual adjustment de-

and involving characteristics of the engine-
driven or governor shaft are not herein
claimed, but are claimed in 2 divisional ap-
plication. ,

- What I claim is; C

1. Ignition timer structure comprising a
rotatable governor plate, a weight pivoted to
said plate and having channel form embrac-
ing an edge of said plate, and.a timer cam
moved by said weight. .- .. .. ..

2. Ignition-timer structure, comprising a
rotatable governor member, a- weight em-
bracing an edge of said member and mov-

.able with respect thereto, and a timer cam

moved in reésponse to movement of said
weight. G S

3. Ignition timer. structure comprising a
rotatable governor plate, a weight sliding
on said plate and having channel form em-
bracing the-edge of said plate, and a timer
cam moved in response to movement.of said
Weight.‘ h ' i .

4. Iﬁnit_ion timer structure comprising s
rotatable governor plate, a weight loosely

70

15

scribed. Certain features herein described -
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pivoted to said plate and sliding thereon,

-said weight having a member embracing an

edge of said plate, and a timer cam moved
in respongse to movement of said weight.

5. Ignition timer structure comprising a
rotatable governor, plate, a pivot en said
plate .integral therewith, a weight loosely
engaging said pivot and sliding upon said
plate, and a timer cam moved in response to
movement of said weight. -

6. Ignition timer structure comprising a
mtatai;le governor plate, a pivot on said
plate .integral- therewith, a weight loosely
engaging said pivot and sliding upon said
plate, said weight having channel form em-
bracing the edge of said plate, and a timer
cam moved in response to movement of said
weight. :

7. Ignition timer structure comprising a
rotatable governor plate, a pivot integral
therewith and consisting of metal thereof
displaced to one side thereof, and a governor
weight loosely mounted upon said pivot and
sliding upon said plate. ,

8. A pivotal weight for a governor of igni-
tion timing structure, comprising cheek
members, and a member joining s€aid cheek
members at their edges remote from the
axis of rotation of the governor.
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9. A weight for a governor ‘of ignition
timing structure having a.portion forming
therewith a slot for. receiving edgewise . a.

plate of the goyernor,.: ..,

10. A weight for. a,governor, of

timing structure comprising cheek members

K

gnition.

on omk of ,“sqﬁgg?eel;iglggnbex:swo dy. ..
11. A weight, for a,;goyernor: of ignitioi
timing structurs compiaing gheek fembers

overlying..each, other,  means, for; pivoting

said ‘weight, .and anactuating, arm on, one
of said cheek members only and disposed

joined at their,edges, and an actuating arm_

+ adjacent said piveting means. ., ...

: e e e
.12 A weight jfor; a governor, of.ignition

timing -.stmtuféfmmnmsmg. sing: cheek;members
overlying andintegral: with :e%’..".lé;‘oth{r’fiaf
their edges, and. 'on 6ne, ¢

e

13. A weight for ‘s gavernor,of ignition
timing structure.comprising cheel;meibers
spaced from. each, gther, tg form & channel,
an extension on‘one-only,of said chesk jmem
bers Having meéns for, piyoting said weight,
and an actuating armion siid exténsjon. v,
14 A weight,for;a_goyernor,of ignition
timing structureconsisting ,of ap; ;integer:}
sheet. metal .unit, comprising: chieek members
overlying each other, a member, joiningsaid
cheek members at, their tﬂggé{ﬂ: least one of
said cheek members. ex‘ieﬂdingabe}")l!d gaid
last named.member and having mé@txsif_fq:

pivot_;‘ing»said.;ivg%ﬁht, ‘and;an actuating arm
on said one of said cheek members only. .~

15. A.pivotal weight for a. governor,

members overlying each other and joinéd st
their edges, means for pivoting said weight,
an arm on one of said cheek members only
extending .therefrom adjacent said pivotal
means, and means for connecting a spring to
said weight at a distance from said pivotal
MeANns. - - ... . oo
16. Ignition timer . structure comprising
a shaft, a timer.cam, governor plates se-
cured, respectively, ¢o said shaft and cam

and lying adjacent each other, a weight piv-

oted to one of said plates and reacting on an-
other of said. plates to cause angular move-
ment of said plates, through structure com-
prising an arm on one of them e¢ngaging in a
recess’in the other of them, said shaft ex-
tending freely through said cam and the
piate to which said cam is secured, and a dis-
tributor carried upon the end of said shaft.

17. Tgnition timer structure comprising 2
shaft and a cam, a governor plate secured to
one of them, a circumferentially extending
governor weight pivoted to.said plate and
embracing the edge thereof for effecting rel-
ative movement between said cam and said
shaft, and a spring secured to said plate and
to said weight.

18. Tgnition timer structure comprising a
shaft and a cam, an axially short governor

 said shaft rofating in'fixed angular p

n.actnating. arm on éne.of

comprising governor (Flates‘ lying adjacent
3

each other and secured, respectively, to said
shaft and cam, a governor weight pivoted to
one of said plates and movable with: respect
thereto for effecting adjustmént of said cam
with respect to said shaft, m=ans holding the
late secured to said cam ‘against movement

ongitudinally of said shaft, said shaft ex-

tending throngh said cam asd the plate se-
cured theteto, and a’ distributor’ cd:r%ed‘ by
sition

with respect thereto. ., . % i1
.19, Ignition timer structure comprising'an
axially short govérnor comprising governor
plates disposed parallel and closely adjacent
to each other, a shaft secured o one of said
platés;”a ' tilmer “cori “securéd’'to another of
said plates, and weight structure for. effect-
ipg relative angilar movement'of said plates
¢olzinfris,ipgf§a;m:§ht member pivoted:to one
of said plates and comprising’ parallel cheek
shombers oined 4 sucothér 44 thei edges
andzan actusting arm on’one’of said cheek
members only engaging another of said gov-
ernor plates, =~ T UHREA e e n T

.«20. Ignition timer structure comprising
a rotatable governor plate, a governor weight
gomprising, cheek members disposed on op-
posite sides’ of said plate,’ an extension on
oné of said ‘¢heek members df)i'vo'ted to said
Platé, shd a timer éam'moved by said weight
1 response to changs 1n speed; said weight
being: detachable. from si;'i'(fpiyqt only upon
movement of said weight to position where
the othier cheek thereof is free of said plate.
-.21. Ignition timer structure comprising a
rotatable governor plate, a governor weight
pivoted to said plate, a second plate lying
adjacent said first plate, an-engaging connec-
tion between said weight and said second
plate for effecting angular adjustment be-
tween said plates, a timer cam secured to one
‘of said plates, a notch 1n the ‘edge of one of

'said plates, and means on the ot'_fmer project-
ing into said ‘notch for limiting relative

‘moyvement of said plates. :

-22. Ignition timer structure comprising a
shaft and a timer cam, governor plates lying
adjacent each other and secured, respectively,
to said shaft and cam, a governor weight piv-
oted to one of said plates, an engaging con-
nection between said weight and the other of

3

said plates for effecting adjustment of said

“cam with respect to said shaft in response to
.change in speed, means positively limiting

relative movement of said plates 1n a direc-
tion longitudinally of the axis of rotation,
and a distributor terminal retating in fixed
angular relation with said shaft. )

23. Ignition timer structure comprising a
rotatable governor plate, a weight pivoted
to said plate, a spring attached to said
weight and to said plate, said weight having
a portion between its pivot and spring at-
tachment embracing said plate, and a timer
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cam moved in response to movement of said
weight. _ o
" 94. Ignition timer structure comprising a
rotatable governor plate, a weight compris-
ing long and short cheeks joined to each
other and embracing said plate, a pivotal
connection between the long cheek and said
plate, and a timer cam moved in response to
movement of said weight. - :

95. Ignition timer structure comprising a

rotatable governor plate, a weight carried
thereby and movable with change of ‘speed,
a second plate moved by said weight, & mem-
ber fixed to one of said plates and directly
engaging the other permitting relative angu-
lar movement and preventing separation in
a direction longitudinally of their axis of
rotation. T

26.. The combination with ignition timing
structure, as a cam, of a governor therefor
comprising a rotatable governor plate, a piv-
oted weight, and a spring extending substan-
tially parallel to said
said weight, said plate having a.form effect-
ing free space adjacent its edge for said
spring. . . . - AL

97. The combination with ignition tim-
ing structure, as a cam, of a governor there-
for comprising a rotatable governor plate
having a recess in its edge, a pivoted weight
extending toward said recess, and a spring
disposed in said recess in the plane of said
plate and attached to said weight. =~

98. The combination with ignition" tim-
ing structure, as a cam, of a governor there-
for comprising a rotatable governor plate
having a recess in its edge and having a hole
adjacent said recess, a weight pivoted to said
governor plate and extending toward said
recess, and a spring disposed in said recess
attached to said weight and engaging in said
hole in said plate.

29. Ignition timer structure comprising a
rotatable governor plate, a weight carried
thereby and movable in response to chahge
of s;})leed, a second plate upon which said
weight reacts, a timer cam secured to one of
said plates, one of said plates having & mem-
ber projecting through a slot in the other
for locking said plates with respect to each
other in predetermined position longitudi-

_nally of their axis of rotation.

80

3

30. Ignition timer structure comprising a
rotatable governor plate, a weight carried
thereby and movable in response to change
of speed, a second plate upon which said
weight reacts, a timer cam secured to one
of said plates, one of said plates having a
member projecting through a slot in the
other for locking said plates with respect
to each other in predetermined position k)sn-
gitudinally of their axis of rotation, and a
projection on one of said plates engaging in
an opening in the other for limiting the rel-
ative angular movement of said plates, said

ate for controlling
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opening having greater angular width than
said slot. : '

31, Ignition™ timer structure c‘omgrising

rotatable ‘governor 'plates lying adjacent
each other, a weight having pivotal connec-
tion with one of them and movable in re-
sponse to change of speed to move another of
said plates, a cam moved by said other plate,
and means for~ limiting relative angular
movement of said plates comprising a mem-
ber. indépe_ndent-d? said pivotal connection,
said member attached to one of said plates
and engaging in & notch in the edge of the
other. - R

32. Ignition timer structure comprising a
shaft and a timer cam, sheet metal governor
plates lying  adjacent. each other "and se-
cured, respectively, to siid shaft and: cam,
a plurality of weights pivoted: to one of said
plates and each having a ‘channel section

%
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embracing the edge of one of said ‘plates,

resilient ' meé&ns opposing ‘movement of said
weights, the other of said-plates having a
plurality of hotches, and” lugs integral with
said ‘weights engaging in‘'said notches for
effecting relative rotation-of said plates.
. 83. Ignition timér ‘structure’ comprisin§
a rotatablé governor plate, 'a sheet meta
weight “pivoted to said plate  extending
around t%e‘- edge of said plate, and a timer
cam moved by said weight.: o
84S If;nitioh‘ timer structure comprising s
rotatable " governor plate," s sheet’ metal
weight pivoted thereto and ‘embracing the
edge thereof, a secorid plate of sheet metal
having “a hotch, a lag - integral with said
weight engaging in said notch for effecting
angular adjustment of said plates, and a
timer cam securéd to one of said plates.
35. Ignition timer structure comprising a
shaft and a cam, sheet metal governor plates
secured, respectively, to said shaft and said
cam, a weight pivoted to one of said plates
for shifting said plates with respect to each
other, and a spring secured at its one end
to said one of said plates and at its other
end to said weight at its end remote from
its pivotal connection to said one of, said
plates. =
~ 86. Ignition timer structure comprising
a rotatable governor plate, a weight movable
under the influence of centrifugal force, a
timer cam moved in response to movement
of said weight, and a spring controlling said

‘weight disposed substantially in the plane

of said povernor plate.

37. Ignition timer structure comprising a
rotatable governor plate, a weight movable
under the influence of centrifugal force. a
timer cam moved in response to movement
of said weight, and a helical spring control-
ling said weight and having its axis sub-
stantially in the plane of said plate.

38. Tgnition timer structure comprising
a rotatable governor plate, a weight mov-

']
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able under the influence of centrifugal force,
a timer cam moved in response to movement
of said weight, and a helical spring control-
ling said weight and disposed beside and
extending substantially parallel with the
edge of said plate.

39. Ignition timer structure comprising
superposed governor plates, a weight car-
ried by one of said plates, a timer cam moved
in response to movement of said weight, and
a control spring disposed beside and extend-
ing substantially parallel with the edges of
said plates. :

40. Ignition timer structure comprising
a shaft and a timer cam, governor plates ly-
ing closely adjacent each other and secured,
respectively, to said shaft and said cam, a
movable weight in the form of a plate on
the same side of one of said plates with the
other of said governor plates in substan-
tially the same plane with said other of said
governor plates, said weight loosely pivoted
to said one of said plates and sliding there-

7

on, means on said weight engaging said
other of said governor plates for effecting
angular adjustment of said cam with re-
spect to said shaft, and a spring attached
to said weight and to one of said plates.

41. Ignition timer structure comprising a
shaft and a timer cam, governor plates ly-
ing closely adjacent each other and secured,
respectively, to said shaft and said cam, a
movable weight in the form of a plate on
the same side of one of said plates with the
other of said governor plates in substan-
tially the same plane with said other of said
governor plates, means on said weight en-
?mgmg sald other of said governor plates

or effecting angular adjustment of said
cam with respect to said shaft, and a weight-
controlling spring disposed substantially in
the plane of said plates.

In testimony whereof I have hereunto af-
fixed my signature this 28th day of Decem-
ber, 1921. 4

ARTHUR ATWATER KENT.
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