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This invention relates to timers for in-
ternal combustion engines, and particularly
to those of the type commonly used in Ford
automobiles. ‘In present designs of timers a

5 plurality of contacts are arranoed in a

trackway over which-a brush travels for-

en aging - with "said contacts successively
thereby distributing a current to a plu-
rahty of ‘coils or spark plugs. There is
10 considerable sparking or arcing between the
brush and-the’contacts at their separation,
and this causes pitting ‘and burning of the
contacts. - ‘As the burning and plttmo con-
tinues, the ‘duration” of the ‘eéngagement be-
15 tweéen each contact and the brush becomes
uncertain and unreliable, and the renewal of
the contacts requires more skill’ than the
ordinary driver possesses.
An object of this invention is to prowde
20 an improved timer with which &ny arcing
or burning at each contact will occur solely
upon parts which are readily: replaceable’ by
unskilled persons without tools, without dis-
conneéting ‘any. of the circuit” mres and
25 without opening ‘thé: timer “casing; and
which will be relatwely 51mple, durable and
compact in’constructiod; and ‘relatively in-
expensive. A further ob]ect; is to. provide
an, improved timer for accomplishinig the
above objects in which the replaceable parts
are 'small and exceptionally simple and in-
expensive.  Various other objects and ad- -
vantages will be apparent from the follow-
mg’ descrlptlon of an ‘embodiment of the
35 mventlon, and’ the novel features will be
particularly ‘pointed out heremafter in
claims. :
In the accompanym,q drawmg —
Fig. 1 1s a front elevation of one type
40 of tlmer constructed in accordance with the
mventlon
Fig. 2 1'5 an inside face elevation of the
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qame,'
"Fig. 3.is a side elevation of the same;
45 Fw 4 Is a sectional elevation thmuvh a

timer of a slightly different type whmh is
also constr ucted in accordance Wlth the in-
vention;

Fig. 5 is a plan of the leaf spring utilized
in the timers shown in Figs. 1, 2, and 3;

Fig. 6 is an elevation of one of the re-
newable pins utilized in Figs. 1 to 3; and

Tig. 7 is a plan of 2 washer which i 1s also
utilized in Figs. 1 to 8.

Referring partlcularly to Figs. 1 to 8, 5,

6 and 7, the illustrated timer shell 1 1s‘

molded from suitable insulating material
such as a suitable phenol condensation prod-
uct. This shell has the usual boss 2, by
which it is held in position with its open
edge 3 fitting against a part of the englne
and over the end of the timer shaft 4.-A
ring 5 of suitable insulating material, such
as bone hard fibre, is inserted into and se-
cured within the interior of the: shell; so as
to serve as a race or trackway. A plurahty
of metal contacts 6 are countersunk flush
into the inner perlpheral surface of the ring
so- that the outer surface of the contacts
lel form substantial contmuatlons of the
inner peripheral surface of the ring. Each
contact'is provided with a bmdmg post 7
extending outwardly thlouoh the ring and
shell, and a nut §is- threaded ~upon the
outer end of ‘each post and aO'amst the ‘shell
so as to-lock each contact vnthm the ring.
These contacts are ‘arranged in spaced rela-
tion around the i nner perlphery of the rmg
as usual'in’ ‘timers.

“The brush, which travels around the in-
ner perlphery 'of the ring may:comprise a
roller 9 pivoted at 10 to one end of the
lever 11, the lever, intermediate of its ends;
being plvoted at 12 to the oiter end of an
arm’ 13 that-is keyed to the timer shaft 4
in’ any suitable' manner such as by a pin 14.
The other end of the lever 11 is connected
by a tension spring 15 to an extension or lug
16 carried hy the arm 13, so that the spring:
will constant]y urge the roller 9 against the
inner periphery of the ring. The roller is
connected to one side of the circuit and the
binding posts' are connected to other parts
of the ignition system, so that a circuit will
be established each time that the roller 9
passes over-a contact during its rotation.

70

06



en

10

15

20

30

35

40

45

=)

As the roller leaves each contact there will
be a tendency for the current to arc or burn
and thus pit the contact, and this invention
relates to a construction by which the pit-
ting of the contacts will be prevented.

To this end bushings 17 are inserted
through the shell and nearly through the
ring in 3 radial direction immediately fol-
lowing each contact, considered in the direc-
tion of travel of the roller, and the ring is
provided with passages 18, each the diameter
of, aligned with and forming a contiruation
of the bore of a bushing 17.” "The bushings,
which are preferably of metal, may. if de-
sired, have a flanged edge which is counter-
sunk intu the outer surfage of the shell but,
since the bushings do not pass entirely
through the ring, such flanged edges are not
essentigl. A pin 19 is slidably nivunted in
the bore-of each bushing, so as ta he project-
able inwardly through ﬁ‘.e ring and from its
trackway surface to an exteat determined by
the position of a flapge 20 provided on the
pin.ngyr; its. outer end. - The pins 19 may be
made :of -any, snitable metal, but preferably
of steel or.of heat resistant metal such as the
metal of which the electrodes of spark. plugs
gremade, s - .. .

.. A leaf spring 21 for each post is provided
at-one end with a.slat 22.and at the other end
with.an apertyre: 23. - Bach spring is secured
ta ifs h.i.n.(?i_ng'- post by sliding the slotted end
22 into an annular. peripheral gropve 24 in

. the.nuf 8 gn. the:post, so. that the spring may

rotate as well. ps, slide upon the nut.. The
free; end. qf:efeh spring presses upon. the
onter,end.pf apip 19, with the. outer end of
the, pin-beyand. the flapge 20.passing through
the apecture.23.. Bach leaf spring therefore
serves to electrically. connect.a contact to its
coxzgapRdIng: pin,i ;ppdralso. to yieldingly
press.the pin inwardly o the extent permit-
tad hy.the epgagement, of the flange 20 of the
pn.with its:bushing or.the shell. The. pins
are..freely shidable,an the bushings. so that
they sxjll. move; freely .into.their: inpermost
Positionst 4n.-which..they., project. somewhat
from the trackway surface.of .the ring and

. within the. path:of the brush roller. The
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springs, .intermediate  of -thetr ends, are
bowed o bent, slightly so.that, when attached
to the hinding pests, the free:ends must be
snapped over-the pins; The engagement of
each. pin ip. the: aperture 23 of 1its spring
serves- also to, hold the spring from disen-
gagement from its nut 8 and bipding post 7.
A washer 25 is.preferably placed 1nitially
over-fhe end of the pin which passes through
the ring for a purpose ‘which will appear
hereinafter.: ‘ . :

-:The :pins are so. mounted: with respect to
their cerrespending:contacts: that.the brush
roller 9; prior to its leaving each contact, will
engage with the correspoending pin 19 and
then. remain in .contact with the pin for an
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instant after leaving engagement with the
corresponding contact. Then when the roller
leaves the pin, any arcing which may occur
will be solely between the roller and the pin.
The pin is, of course, cammed outwardly by
the roller us the latter moves over it and then
forced imwapdly by its spring.

The shiell may Le provided with the usual
operating arm 26 which is secured thereto in
any saitable manner such as by rivets 27,
and with the usual oiling aperture 28 which
is. normally closed by a flap 29, confined to
the operating arm by a leat spring 30. Nuts
31 may be threaded upon the cuter ends of
the binding posts co as to secure circuit wires
to the binding posts and arainst the nuts 8.

Tn the eperation of <uch a timer, as the
roller brush 9 rotates with the timer or-cam
shaft 4, it will engage successively with the
contacts and pins, the engagenzent with esach
pin being established prior to the breaking
of the engagement between the roller and the
corresponding contact, the pin being cammed
outwardly slightly as the roller passes there-
over. Any arcing that. may oeccur, ,will be
solely between the voller and pin. After a
time, the cnds of the pins will be worn off or
burned off, and then the pins may. be re-
moved, the washers 25 takeu off, and the pins
then reinserted into the buslii,ngs, with. the
result that they will ggain projest into,the
path of the roller, thus serving as new pins.

To reniove a pin, it is merely necessary. to

spring the free end of the holding leaf spring

outwardly to disengage it from.the pin, and
then swing.it laterally to uncover the pin,

whereupon the. pin nay be remoyed so that -

the washer may, be taken off.. After the.pin
is reinserted into the bushing, the lepf spring
may-be rotated to cover the pin.and spapped
over the. projecting end so 3s to yieldingly
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hold it in its innermost position. ~After:the - -

pins. have heen burned or worn. off: i second
time, they may be removed and new pins.ins
serted. o e e
. It will ‘be.obsérved that the washers 25
may.be . rempved, or new pins. inserted in but
a. moment. ot time by any one withouyt. spe-
cial skill aud without tools, and the pins,
which-are the only parts tha become pitted
or burned off, are sinall-and very. ingxpen-
sive. With. this arrangement, therefore, a
timer will operate for relatively. long. inter-
vals of time witheut requiring the remaval
of the tiumer shell or the attention. of a
skilled meehanje. Tn fact,’the attention of a
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skilled mechanic is never necessary to adjust -

or repair the timer for the reason that it
is an exceptionally simple. operation to re-
place the inexpensive pins which are the
only parts that receive any appreciable wear
or depreciation. : '

In Fig. 4, T have illustrated a somewhat
similar timer in which the ring 32, corre-
sponding to the ring 5, is mounted within a
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metal shell 33, being secured therein by a °

tight fit and by the binding posts 34 of the
contacts 35: which - pass through the shell.
The posts 34 may be insulated from the shell
by insulating bushings 36. In the particular
embodiment 1llustrated, only two of the four
binding posts are insulated as usual, but
they may all be insulated, if desired. The
leaf springs 37, which are somewhat similar
to the springs 21 of the other embodiment,
are secured -upon the .binding posts and
fitted over pins 38 which. are mounted in
the insulating ring 32 for a limited radial
movement,. The shell is provided with aper-
tures -33* through -which the: pins 38 pass,
the apertures being larger than the pins to
provide the necessary clearance and prevent
short -circuiting of the pins by the shell.
The pins 38 are of metal and carry tips 39
of . heat resisting metal such as-tungsten or
the metal ‘of which the electrodes of spark
plugs are made.:: The 'tips 39 may be de-
tachably connected to the pins 38, such as
by -threading: them' therein, or:by any other

5 suitable means:::¢ o2 oo

- This: particular:embodiment of the. timer
was-originally disclosed ‘in'my prior Patent
1,492,340, issued :April :29th, 1924 - .
~i-The operation: of this-timer is-the same as
in the preceding embodiment except that
the: brusherollér: 40-i5: carried:by: a-lever 41
which is+normally pulled: away: from..the
trackway: by .a spring 42.-i When the-timer
shaft:4: rotates. and:ieduses. fotation :of:.the
roller:: brushy:the centrifugal :force: acting
upori-thé leverif41: and.cthe-roller 40 . will
throw ' the: roller- outwardly into: contact
with the: trackway, so thatitowill then:en:
gage successively .with thei contacts -85.:aiid

the auxiliary contaets: or pins:88--89:ix.;i-wssi s

~In both. ofi the illustrated: embodinents: of
the invention; each:leaf; Spring: may ‘also, if
desired; 'be: provided: withian: extension from
its :slotted -end:; which»may.. he utilized- to
yieldingly ‘hold.a .reserve.piniin, a suitable
cavity in the timer shell,. although this:is
optional:; e i St oy e
& I-aclaim-:-s; oot Y T At E PP
~+1;:dn-a timeéry:a shell having a trackway,
a plurality: of -contacts--arranged: in’ spaced
relation :along «the: trackway;-a:brish mov-
able alorig: the trackway-and-engaging -sué-
cessively with said:contadtsyia plurality of
pins: carriedi by the shellsoias-to project
into the' path:of the brush;isaid: pins being
located one> adjacent -to "and~spaced: from
that' edge of each contact:wherethe:brush
leaves it, each contact-having «:binding
post, a spring carried by ‘each’ post, pressing
the pin, cooperating with: that'‘contact into
the path of the brush “and:also ‘electrically
connecting the pin and post; whereby.any
arcing as thé brush leaves each:contact ‘will
occur. solély between the brush: 4nd the: pins.

o

2. In a timer, a shell having a trackway,
a- plurality of contacts arranged in spaced
relation along the trackway, a plurality of
pins- also arranged along the trackway, one
for each contact and all on corresponding
sides of the contacts, each pin being located
in close proximity to but spaced from and
electrically connected to its corresponding
contact, ‘and a brush movable over said
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trackway in a direction to engage cach con-

tact before its corresponding pin and -en-
gaging each pin before moving out of en-
gagement with the corresponding contact
whereby any arcing will oceur solelv be-
tween the brush. and. pins; said pins being
detachably supported directly by the shell
to permit of their ready replacement.

3. In a timer, a shell having a trackway,
a plurality of contacts arranged in spaced

relationalong the trackway,a plurality of pins :

passing through the shell and also arranged
along the trackway, one for each contact,

-and mounted for projection outwardly from

the surface thereof, said pins being arranged

upon corresponding sides of the contacts -

and 1 close proximity thereto, springs con-
nected to the outer ends of the pins. for
urging the pins outwardly from the face of
the trackway and connected to the.contacts,
and a brush movable along the trackway to
engage’ successively: with: the contacts and
ins. . - T S
P 4. In a -timer, a shell having a trackway, a
plurality of contacts arranged in spaced re-

80

85 -

90

95

lation along the trackway, a plurality of pins -

alsoarranged along the trackway, one for’

each ‘contact, and mounted for projection
outwardly from the surface:théreof; said pins

being arranged ‘upon corresponding sides:of

100

the contacts and in close proximity-thereto, - ..

said- contacts having external: binding ‘posts,
@ 'leaf: spring clamped wupon each: post: and
pressing each pin in a-hirectinn inwardly
threugh the trackway; and a brush movable
with the contacts a.nd:p_inszﬁi shores DN e
. 5.In @ timer, a’ shell having:« trackway,
a plurality of contacts arranged-in .spaced
relation in the'surface of- the trackway, the

“along ‘the ‘trackway''to engage’successively :.
D Pad E I
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shell and trackway surface having aperturés :.

therethrough”at'corresponding: ends: of - and
i proximity  to-but spaced from:the -con-
tacts, pins:slhidably mounted in the apertures
to ‘project through the surface of the track-

115

way, means: for vieldinglv urging the pins .

in'a direction to project from the trackway
surface and. connecting cach pin to a:cor-
responding: contact, and a brush movahle
along the trackway surface:to. engage suc-
cessively with the contacts and pins:. - -

- 6. In a:timer, a shell having.a: trackway, a
plurality of: contacts arranged i spaced
relation in-the surface of. the trackway,. the
shell ‘and trackway surface having apertures
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" slidably

4

therethrough at corresponding ends of and-

in proximity to but spaced from the contacts,
pins slidably mounted in the apertures to
project through the surface of the trackway,
said pins having shoulders engaging with
the shell to limit the extent to which they
may project from the trackway surface,
means for yieldingly urging the pins in a
direction to project from the trackway sur-
face and connecting each pin to a corre-
sponding centact, and a brush movable along
the trackway surface to engage successively
with the contacts and pins.

7. In a timer, a shell having a trackway,
a plurality of contacts arranged In spaced
relation in the surface of the trackway, the
shell and: trackway surface baving apertures
therethrough at corresponding ends of and
in proximity to but spaced from the con-
tacts, bushings fitted in said apertures, pins
skidably mounted in the bushings to project
through the surface of the trackway, means
for yieldingly urging the pins in a divection
to project from the trackway surface and
connecting each pin to a corresponding con-
tact, and & brush movable along the track-
way surface to engage successively with the
contacts' and. pins.

8. Tr.a timer, a shell having a trackway.
a plurality of contacts arranged in spaced
relation in the surface of the trackway, the
shell and trackway surface having apertures
therethireugh at corresponding ends of and
in. proximity to but spaced. from the con-
tacts, bushings fitted i satd apertures, pins
mounted in the bushings to: project
through the surface: of the trackway “and
having shoulders engaging with said ‘bush-
ings: to limit: the extent: that the mnner ends
may project from the: surface: of - the track-
way, means for yieldingly urging the pins'in
a direction: to project from: the trackway:sur-
face-and connecting edch:-pin to a corre-
sponding. contact, ape: a brush = movable
along-the trackway surface to:engage suc-
cessively with theicentacts and:pins..

9. Fn a timer, a shell having a trackway,
a plurality of contacts arranged in spaced

_velation-in the surface of:the trackway, the

shell-and trackway surface-having apertures
thercthrough at cerresponding ends of and
in preximity to -but spaced::from; the con-
taets, pins slidably mounted inthe apertures
t project through the surface of the track:
way, means for yieldingly urging - the pins
in a direction to project from the trackway
surface and connecting each pin to a corre-
sponding contact, said pins being. separate
from the said means whereby the pins ean
be readily replaced at will, and a brush mov-
able along the trackway surface to engage
successively with the contacts-and pins. -
10. In a’timer, a shell having a trackway,
a plurality of contacts arranged in spaced
relation in the surface of the trackway, the
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shell and trackway surface having apertures
therethrough at corresponding ends of and
in proximity to but spaced from the con-
tacts, pins slidably mounted in the aper-
tures to project through the surface of the
trackway, each eontact having a binding
post, a metal leaf spring clamped on each
post and pressing at its free end upon a
corresponding pin to urge the latter in a
direction to project from the trackway sur-
face. andd a brush movable along the track-
way surface to engage successively with said
contacts and pins.

11. In a timer, a shell having a trackway,
a plurality of contacts arranged In spaced
relation in the surface of the trackway, the
shell and trackway surface having aper-
tuves therethrough at corresponding ends
of and in proximity to but spaced from the
contacts, pins slidably: mounted in the aper-
tures to project through the surface of the
trackway, each contact having a binding
post, & metal leaf spring having a. slotted
end embracing each binding post and

clamped thereon, each spring at its free end *

pressing upon a corresponding pin to. urge
the latter in a direction to project from the
trackway surtace, and a brush movable along
the trackway surface to engage successively
with said contacts and pins.. T

12. In a timer, a shell - of phenoliccon-
densation material having a trackway, a plu-
rality of centacts. arranged in spaced rela-
tion in the surface of the trackway, the shell
and .trackway surface having apertures
therethrough at corresponding ends of and
in proximity to but spaced from the con-
tacts, bushings fitted in said apertures, pins
slidably mounted in the bushings:to project
througli the surface of the trackway, means
for yieldingly urging the pins in a’direction
to .project from the trackway:surface and
connecting each pin te a corresponding con-
tact and a brush movable along the:frack-
way' surface to engage successively. with the
contacts and pins.’ - C

13. In a timer, a shell of phenolic--con-
densation material having a trackway, a
plurality of contacts arranged in'spaced re-
lation in the surface of the trackwayy the
shell and trackway surface having apertures
therethrough at corresponding ends of and
in proximity:to but spaced from the. con-
tacts, metal bushihgs fitted:iin said aper-
tures, pins slidably mounted in ‘the bushings
to project through the serface: of the track:
way, means for yieldingly urging the pinsin
a direction to preject from the trackway sur-
face and cennecting: each pin to .a corve-
sponding contact, and a brush movable along
the trackway surface to engage successively
with the contacts and pins. EA

14. In a-timer, a shell having a trackway,
a. plurality of contacts arranged . in spaced
relation along the trackway, a plurality of
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pins passing through the shell and-also ar-
ranged along the trackway of each contact
and mounted for projection outwardly from
the surface thereof, said pins being arranged
on corresponding sides of the contacts and
in close proximity thereto, a spring external
of the shell connected to the outer ends of
the pins and to the adjacent contacts for

S

urging the pins odf,v’ifardlyhfrom the face of

the trackway, and a brush movable along the 10

trackway to engage successively with the

contacts and pins.

In witness whereof I hereunto subsecribe

my signature,

RICHARD VARLEY.



