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" James L. Arthur, Anderson, Ind., assignor to Gen-
eral Motors Corporation, Detroit, Mich., a cor-
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This invention relates to ignition timers for in-  which tends to urge the movable center bearing
ternal combustion engines and more particularly member axially relative to the stationary center
to the type of timer having automatic means re- ‘bearing member while at the same time allewing
sponsive to engine intake suction for varying the freedom of movement rotatively between the
ignition timer. center bearing member without introducing un-

An ignition timer adapted for automatic con- ~  due friction.
trol in response to variations of engine intake By reslliently urging the movable center. bear-
suction is generally provided with a circuit break- ings axially relative to- the stationary center
er supporting plate which Is adjustable by suc- bearing the movable plaie Is caused to besar re-
tion responsive means about an axis concentric 10 siliently against the stetlonary plate thereby pro-
with the axls of rotation of the ignition timer viding freedom of movement hetween the plates
cam. In producing an ignition timer which will not withstanding the existence of slight irregu-
heve this feature, the problem has been that of larities in the contacting surfaces of the movable
providing & suiteble bearing for the adjustable stationsry plates a§ the peripheral porgions of
breaker plate which will maintain conceniricity 15 these plates.
with respeci to the timer cam while at the same Further objects and aamnfﬁages of the present
time providing freedom of movemeni, It is an Invension will be &DI@;»IL@D‘ Jrom the following de-
object of the invention to provide s solution to scription, reierence keing had to the accompany-

<

this problem by mesns of & slmple construction  Ing drawing wherels & prefesved embodlment of
which is durable and which can be manufactured 20 the present Invention is clearly shown.
economically. M the drawing:

n view of ignition timer embody-
h veguﬁ@m

In the disciosed embodiment of the Invention I
accomplish this objscy by providing within the
timer housing o stationsry plate extending in 2
plane at right angles to the axis of rolation of £
the timer gcsm and having a central bearing
whose aris i3 comcenmc with the axis of rotavion
of the ¢imer cam. The bearing of the siationary
plabte receives & fubular bearing aobiached to ths
cenber of the clveuit breaker plate. The wi
of the bearing sttached to the clreudd Tm caker

5 o sectional view baken on U"vs ling 8-—38

sctioned view falkén on the lne 4—_

view of o hold-down sprmﬂf uged in

niate is greaber theon the width of the bhearing i tvely, are end views
wrovided at the center of the stalionsry plate so looking in the dire ne arrowy Gv 1 and
o5 {0 permit 8 slighs relative movemens between 8, 33 "zectiveiy, @.f.' ;

the bearing parts axially thereof, A device Wmcg 35 7 o8 deslgnates o ﬁme"
ig iocated between the siationary plates and the 60 sup vt & shaft 2

bearing sleeve atbtached to the movable plote 12 75 extension 22¢ mmm
tends to urge the movable bearing axially relative &ecﬂvelj ump Norts which ig Vluviﬁglﬂ’
to the stationary bearing in such direction ag o couneceted with dm g,h % 22 by 6 speed respoin-
urge the movable plate towards the stationary 40 sive c.:ziev.ri.cv 24 which veries the relation beiween
plate.. However, the movable plate does not con- the cam 29 end the englne driven shafs 24 in re-
tact all portions of the stationary plate but only spouse to the veriabtions in englne speed, ‘I‘”me
at three points of support provided by three cem 23 supports and drives distributor rotor 2

spaced bosses engaged by portions of the mov- earrying o conducting member (not shown) for
able plate near the verlphery thereof, In other 45 distributing sparking fmpulsez to termingls (not
words the movable plate is supporied by the sta- shown) supported by o distributor cover 20,

tionary plate at three points of support located The timer housing 20 supports thevein a sig-
near the periphery of the movable piate so as to tionary plate or platform 27 ab thres poinis, two

produce a support without introducing friction in of which are diameirically opposite esch other.

amounts such as would interfere with the func- 50 The plate 27 is suitably supportes within the
tioning of the engine suction responsive means housing 20 by suitable devices 28. Thisg is ac-
which automatically rotates the plate in response’ complished by providing the plate 27 with ears
to varistions in engine suction. The movabie 28 which are adapted to receive @ free end of o
plate is resillently urged against the three points screw 29. The screw also secures brackets 30 on
of support by a corrugated spring metal washer 65 the outside of the housing 20 which heve open-
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ings thru which the screws 28 profect. These
brackets hingedly support distributor cap clamps
31 which secure the distributor cover or cap 26
firmly upon the top of the housing 20. The plate

271 is also secured at a third point within the.

housing 20 by a screw 32 extending thru the
housing and having screw threaded engagement
with an ear 33 on the plate 21. ’

The stationary plate or platform 27 is provid-
ed with a central opening defined by a flange 34
provided with a bearing surface concentric with
the bearing 21. The plate 27 is deformed to pro-
vide an annular groove 38 between the flange 34
and a shoulder 38 which marks an off-set be-
tween essentlal and peripheral portions of the
blate 21. In Fig. 1 the shoulder 38 is indicated
by the dash-line circle. The groove 35 recelves
a felt washer 31T which when saturated with lu-
bricating oil will be substantially flush with the
top surface of the flange 34,

The center bearing flange 34 provides g Jour-
nal for a rotary center bearing 40 having a width
substantially greater than the width of the sta-
tionary bearing 34, this width being the distance
between a flange 41 of the bearing 40 and s shoul~
der 42 against which a movable Plate 48 bears
when the plate 43 and bearing 40 are assembled.
However, before these parts are assembled there
is placed around the bearing 40 a corrugated
washer 44 of-thin resilient metal preferably spring

steel having a non-stressed width substantially

greater than the distance between the flange 41
and the plate 27 when assembled as shown in
Fig, 2. After the washer 44 has been placed
around the bearing 40 the bearing 40 is placed
thru the bearing 34 also thru a central opening
in movable plate 43 until the latter rests upon
the shoulder 42 of the bearing 40. While the
bearing 40 is supported with its flange &1 resting
upon a fixed supporting block the upper edge
Rortion of the bearing 40 is swedged over as in-
dicated at 48 to secure the plate 43 to the bear-
ing 40. The operation of swedging the edge 48
against the plate 43 causes the spring washer
‘44 to be compressed so that it is caused resili-
ently to urge the bearing flange 4! downwardly
as viewed in Fig, 2 in order to cause the plate
43 to be urged downwardly against bosses A8,
41, and 48 provided by the plate 27 and extend-
Ing a slight distance above the peripheral por-
tion of the plate to the extent of something lke
010", It is to he understood that the.bosses
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46, 47 and 48 could be provided by the plate 43.

Thus the plate 43 is caused to bear resiliently
upon the bosses #8, 47 and 48 by the resiliently
urged spring washer 44 which urges the bear-
Ing 40 downwardly with respect to the bearing
flange 34. However, there are spaces between
the upper edge of the flange 34 of the plane sur-
face of the plate 48 so that the lower surface
of the plate 43 does not touch the plate #7
except at the bearing bosses.

The plate 43 is supported by plate 27 in a
manner affording greater stability since the plate
271 provides & three point support for the plate
43 sald point support being near the periphery
of the plate 43 thereby resisting any tendency of
the movable bearing 40 to wobble or sway with
respect to the stationary bearing 34. Lost motion
between the bearing 34 and 40 is taken up by the
resilient washer 44 which causes pressure to be
applied resiliently upon the bearing bosses 48,
41 and 48. Therefore as the plate 48 slides across
these bosses the frictional resistance will not be-
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come excessive altho there may be slight irregu- 75
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larities in the contacting surfaces of the plate
43 and the bosses 48, 47 and 48. The ofl satu-
rated felt washer 37 provides lubrication between
bearings 34 and 40 and also at the plate recelv-
ing bosses 48, 47 and 48.

After the assembly of plates and bearings has
been made in the manner described the assem-
bly is mounted within the timer housing thru
the use of screws 29 and 32. The circult breaker
comprises a movable contact 58 engageable with
a statlonary contact §1. The movable contact
80 is fixed to the free end of a circult breaker
lever B2 having an insulating hub 68 mounted
on a pivoted stud 54 fixed Yo the plate 43. The
stationary contact 81 is attached to an ear 58 of
the bracket 86. This bracket is pivoted on the
stud 54 and is secured to the plate 43 by a screw
871 extending thru an arcuate slot 58 provided
In the bracket 88. The screw BT has threaded
engagement with a tapped hole provided by the
plate 43. The bracket 58 may be turned about
its plvot by an eccentric 89 the shank of which is
pivotally mounted in the plate 43 (Fig. 4).
Bracket 58 has an ear 60 upon which is mounted
the free end of a spring 61, the ear 80 supports
an Insulating block 82 to which the free end of
‘the spring 81 is secured by a screw 64 and a nut
88. The other end of the spring 8! is attached
to ears 68 together with a rubbing block 81 which
is urged toward the cam 28 by the spring 61.

The screw 84 and the nut 85 also secure to
the block 82 a terminal clip 11 attached to a wire
12 which is electrically connected with a foll of
the condenser 13. The condenser 13 is attached
to the plate 43 by a bracket 18 which is secured
to the plate 43 by a screw™18, one foll of the
condenser is grounded to the plate 43 thru the
condenser casing 13 and a bracket 15 to the
plate 483.

A terminal clip 17 is also attached to the
block 62 by the bolt 84 and the nut 68 having a
wire 18 passing thru a bracket 19 attached to
the plate 43. The end of the wire 18 has a
clip 18a electrically connected to an insulating
terminal 80. This terminal is insulatingly sup-
ported by the housing 20 by an insulating wash-
er 81 having a projection 82 extending Into an
opening 88 in the housing 20. An insulating
washer 88 having a projection 88 projects into
the opening 83 and abuts the projection 82 of
the washer 8f. The projections 82 and 83 in-
sulatingly support the terminal 80 from the hous-
ing 20. The washer 88 is provided with an ex-
tension 87 which projects downwardly into a slot
88 in the plate 21. A nut 89 cooperates with the
terminal 80 to secure the wire terminal clip 18
and also to clamp the insulating washers 81 and
85 against opposite sides of the wall of the hous-
ing 20. The washer 81 is mounted around the
knurled portion 80 of the terminal 80 so that,
after the nut 89 is tightened rotation of the ter-
minal 88 is effectively resisted. Therefore a screw
81 used to attach a wire to the terminal 80, can
be turned, but the terminal 80 will not be rotated.

In order that the plate 43 may be turned rela-
tive to the housing 20 without hindrance by rea-
son of electric connections, wire 78 connecting
the spring 8| with the terminal 80 is provided
with a certain amount of slack, Therefore this
wire 18 supported intermediate its end by the
bracket 79 attached to plate 43. The plate 43
is rotated by a suction responsive device 100 com-
prising a housing made up of shells 101 and 102
having their peripheries clamped together and
against & diaphragm 103. The diaphragm is con-




nected with one end of a link 104 by rivet 108
the other end of the link is attached to a bolt 106
which is nonu-rotatably attached to the plate 43
(Fig. 3). ‘The lower end of the bolt 108 extends
into an arcuate opening 107 to permit rotative
movement of the plate 43 relative to the plate 21.
A screw 108 secures a terminal clip 108 to the
bolt 108. 'The clip 108 is electrically connected to
& wire (10, This wire is also connected to & clip
f1f which 1is soldered to the housing 20 forming
& ground connection between plate 43 and the
housing 20. .

Shell 10§ supports a sleeve {12 carrying a bush-
ing 113 having recesses {14 to receive & compres-
sion spring 115 disposed between a bushing {{3

and a rivet {08, The spring !i§ urges the dia--

phragm 108 to the left (Fig. 2) to urge the link
{04 in the position shown in Fig. 1. The bushing
113 is provided with a top wall to receive one end
of a conduit not shown which is connected to the
intake of the engine. The shell 102 of the speed
responsive device i00 is secured to a bracket {16
attached to the housing 20 by screws ({1.

While the embodiment of the present inven-
tion as herein disciosed, constitutes a preferred
form, it is to be understood that other forms
might be adopted, all coming within the scope of
the claims which follow.

What 18 claimed iz as follows:

1. In an ignition device for an internal com-
bustion engine having a housipg; @ cam rotatably
supported by the housing: a circuit breaker op-
erated by the cam; and a plate for supporting
the circuit breaker, the combinstion with said

vlate, of means laterally supporting the plate g

near its periphery; means rotatably .supporting
the plate at its central portion; and means about
the rotatable supporting means resiliently urging
the plate against its peripheral supporting means.

2. In an igntion device for an internal! com-
bustion engine having a housing; a cam rotatably
supported by the housing; a circuit breaker oper-
aded by the cam; and a plate for supporting the
elrcuit breaker, the combination with said plate,
of o three point support for laterally supporting
the plate near its periphery; means rotatably sup-
worbing the plate at its ceniral portion; and
means about the rotatable supporting mesns re-
sillently urging the plate against the three point
supporting means,

3. In an ignition device for an internal com-
bustion engine having a housing; a cam rotat-
ably supported by the housing; a circuit breaker
operated by the cam; and a support assembily for
the clrcult breaker, the combination with said
support assembly of & pair of relatively movable
plates one of which is fixed relative {o the hous-
ing means for supporting the other piate cen-
trally of the fixed plate and permitting relative
angulal movement therebetween one of sald
miates providing bosses engageable with the other
plate substantially at its periphery; and resiliens
means about the supporting means for urging the
movable plate toward the fixed plate whereby the
movable plate is prevented from wobblihg rela-
tive to the fixed plate.

4. In an ignition device for an internal com-
bustion engine having a housing; & cam rotat-
ably supported by the housing: 8 circuit breaker
operated by the cam; and a plate for supporting
the circuit breaker, the combination with sald
plate, of three bosses provided by a stationary
plate for laterally supporting the circuii breaker
plate near its periphery, one of the bosses being
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located near the circuit breaker; means rotatably
supporting the circuit breaker plate at its central

. portion; and means’ about the rotatable support-
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ing means resiliently urging the circuit breaker
plate against the three bosses of the stationary
plate. : )

5. In an ignition device tc%r an internal com-
bustion engine having a housing; a cam rotat-
ably supported by the housing; a circuit breaker
operated by the.cam; and a support assembly
for the circuit breaker comprising a pair of rela-
tively movable plates, one of which is fixed rela-
tive to the housing, the combination with said
support, of means for supporting the gther plate
centrally of the fixed plate and permitting rela-
tive angular movement therebetweéen: bearing
mmeans carried by the fixed plate and engageable
by the movable plate substantially at its periph-
ery; and resilient means intérposed between the.
plates for urging the movable plate against the
bearing means whereby the movable plate is pre-
vented from wobbling relative to the fixed plate.

6. In an ignition device for an internal com-
bustion engine having a bhousing: g~cam. oper-
ated by the cam; and & movabls plate for sup-
porting the circuit breaker, the combination
with said movable plate, of means laterally sup-
porting the plate near its periphery; o stationary
bearing spaced from the piate; a bearing gleeve
attached to the plate extending through the sta-
tionary- bearing and having o bearing surface
wider than the stationary bearing and having
2 flange spaced from the stationary bearing:
and an undulated annular spring about the sleeve
and located between the fHonge and the station-
ary bearlng for urging the plaie against its pe-
ripheral supporting means.

7. In an ignition device for an internal com-
bustion engine having a heousing; o cam rotat-
ably supported by the housing; s circuit breaker
operafed by the cam; and a meovable plate for
supporting the circuit breaker, the combination

"with said moveble plate, of 2 stationary plate

supported by the housing and having 2 plurality
of spaced bosses for laterally supporting the mov-

+ able plate; a flange integral with the stationary
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wider than the other {wo, said wider boss being 75

plate spaced from the moveble plate; a bearing
sleeve attached fo the movable plate extending
through the flange of the stationary plate piv-
otelly securing the movable siceve to the sta-
tionary plate; o flange carried by the movable
sleeve spaced from the flange of the stationary
plate; and spring means sboui the sieeve and
interposed between the flanges for urging the
movable plate against the bosses to prevent wob-
bling of the movable plate.

8. In an ignition device for an internal com-
bustion engine having s housing; a cam rotat-
ably supported by the housing; a circuit breaker
operated by the cam; and & movable plate for
supporting the circuit bresker, the combination
with said movable plate, of a stationary platform
carried by thie housing having a plurality of
hosses for laterally supporting the plate near its
periphery, and having an integral flange spaced
from the plate; a bearing sleeve attached to the
plate extending through the flange, pivotally
securing the plate to the platform, said sleeve
having a bearing surface wider than the flange;
retaining mesns including a part of the sleeve
and spaced from the flange for maintaining the
plate in assembled relation with the platform:
and resilient means about the sleeve and inter-
posed between the retaining means of the sleeve
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and the platform for urging the plate against the
hosses to prevent wobbling of the movable plate.

9. In'an ignition device for an internal com-
bustion engine having a housing; a cam rotat-

ably supported by the housing; a circuit breaker

operated by the cam; and a plate for supporting
the circuit breaker, the combination with said
plate, of a stationary platform having three
bosses for laterally supporting the plate near its
periphery, one of the bosses being wider than
the other two with the wider boss located near
the circuit breaker, sald platform also having
an annular bearing flange at its central portion

10

spaced from the plate; a movable bearing sleeve

attached to the plate and extending through the
flange and having a bearing surface wider than
the flange, sald sleeve also having a laterally ex-
tending rim spaced from the annular bearing
flange of the platform; and resilient means about
the sleeve and disposed between the rim and the
bearing flange for urging the plate against the
bosses of the platform fo prevent wobbling of the
plate. :
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10. A bearing unit comprising a pair of parallel
thin metalllc plates one of which is adapted to
be fixed, said plates having aligned openings in
the central portions thereof; a bearing sleeve ex-
tending through the openings of the plates, sald
sleeve having one end attached to one of the plates
and having the other end extending through the
opening of the other plate and bent radially out-
ward over the other plate forming a flange
spaced from sald other plate for retalning the
plates and the sleeve in loose assembled rela-
tion and permitting longitudinal and angular
movement between the plates; bearing surfaces
provided by one of the plates near the periphery

‘of the movable plate; resilient means disposed

between the flange and said other plate to thus
resiliently bias the movable plate against the
bosses to prevent the movable plate from -wob-
bling; and means for actuating the movable

plate,
JAMES L. ARTHUR.




