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To all whom. it may coneern:

Be it known that I Cranrves S, HARLY, a citizen of
the United States of America, and g resident of the Cily
of Summil, State of New Jersey, have invented certain

b new and useful Linprovements in Timers, the prinei-

ples of which are set fortd in the following specification

- and accompanying drawings, which disclose the form
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of the invention which 1 now consider 1o Le the lsest of
the various forms in which those principles may be em-
bedied. |

This invention relutes to nprovenmenls in devices
known in the art as timers, and used with the spark-pr-
ducing apparatus of gus engines, partivularly of the
type used as autoinohile motors.

The object of the invention iy to produce u reliahly-
acting and durable timer, one in which the elecirical
contact 18 positively made and quickly broken, and

lure. |

The invention consists in the means, horoinafior dis-

cloged and claimed, fov accompliching this objeet,

Of the drawings, Figure 1 is a side elevation of the
complete device, except that & vover for the right hand
side and projecting end of the shaft is remeoved and not
shown,; Fig. 2 isa front efovation Iovking inte the inte-
rior of the device, the cover being remaved, und {he
lower right hand part of the hgure being in section along
the line 1—1 of Fig. 1, to show inferior parts; Fig Jisn
section along the line 2--2 of 1g. 2; and Fig. 4 isan ele-
vation of the axial parts shown in section in Fig. 3.

. The drawings show four contact-inakers, one [or each
¢ylinder of a four-cylinder engine. The device will
have as many contact-makers as there arc engine cylin-
ders. o |

It is well known that limers lhave given great
troub'e, owing not only to the unsalisiunctory and un-
reliable making of contact, but to the thrusting strains
which weaken and éventually break down the strue-

ture. Efiorts to improve the contacl-making have in- |

creased the thrusting strains, and as the contacl-ingkoer

moves with considerable veloeity, the effects of those |

strains have been serious. By (his invention a Lisfae-
tory contact s made, yel without any thrist which ean
strain the structure. A snap-hreak action in Lhese de-
vices has been an object of endeavor, hut offor(s (o ent-
ploy it have resulied in & complicalion of parte. By
this inventibn the contact is hroken with B Bhap-aciian,
although the contact-maker congists of bul one memler,

In Fig. 2, the contact maker A, rotated anti-clockwise

(Heo arrow), as by the motor-shaft, 1s shown in engage-
ment with the movable contact B at the insiant whan
i first makes contact thérewith. It then pushes B to
the right againat a spring 8. thus insuring an adequate
electrical contact. But A, although meving at high
specd, causes no thausting sirain which is not. vieldingly
mel by spring 8. This is due to the fact that contact 13

-— L 1]

is inade so movablde, and is so located, with respect to
the divertion of mwtion of A, ihat substantially all the
mechanical energy of A is expended in moving 13, and
in moeving it i substuntindly the ssine direction as the
cdirection of motion of A; and substantially none of the
energy of A is expended in any thrust which would
cause g slrain on the sfructure.  The rotating motion of
A, however, causes a useful winping aciien Letween A
wnd 13 which improves the clectrical copnection, this

P action being duc to the fart that A while in rotatjon ie

I engagement with 13 while B is being forced to move
reclilinearly. I desived, (he contact 13 may be o
movably mounted as to substaitislly climinale the
wiking confact action, buf the mouniing shhown is pre-
ferred beenuse it permits such action. A and B are
made of tool steel, and their rubling or wiping contact

.  wilt not cause rapid wearing.  The contuct B is free 1o
without any thrusting-strain tending to injuye the sirye- |

rotate in its bearings when et engaged by A and the

- Jarring of the structure when in use will cause B (o ro-

tate and present to A all poarts of the periphery of its op-
erative end so that it will not wear in one phice alone.
The part of A which engages with 13 is flat and at such
an angle as (o abut squarcly ngainst B, {hus providing
L axunum contact-sren. The dotted Yines in g, 2
show A after its wiping action on 3, when it is about to
move oul of engagement with 3. As soon as if so
moves, I3 is snapped back by spring 8, and as the cdge
of A is cut sharply upward 1o the leit, the conlacl is
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completely hroken by a snap action, notwithstanding 85

that the return srovemoent of 13 under pressure of spring

-5 s i a direetion opposite to that of the movemens of

A at the time of comact-making imnpact.
It is not essential that the novement of B be ro-
ciprocatory, as the conditions of the invention will be

P supplied it it be movable 8o as 1o be relioved [rom
Uhrusting strains due 1o the aetion of A,

1t 1= snffi-
cunt il Bisn movable uway from A se that no stvain will
acl on ie bearings.  In 1he examplo shown, the direce-
tion of movement of B allhough rectilineny, 18 sub-
stanttally in line with the dircetion of movement of
A at ihe time of impact, and this might yot e so jf
the movement of B were not rectilinear.  In addition
th the eharacter of its direetion of motion, 13 is so mount-
cdd that it receives directly the full impact of A in ils
direction of movement, and 13 is so tnounted that such
thrust does not act obliquely or angularly on the bear-
ings of B s us Lo iopart a strain thereto, Henee B
need not iteell be movable, provided that the relative
arrangement is such, as in the example shown, that
while B3 isdireetly in the path of movement of A hut
inounted s0 as 1o receive no effective strains on ita
bearings, yet means aro provided for cushioning the

} unpact of contact-making and for permitting' A to pass

by B after making contact with it.  The arrangemaent
shown, consisting in making 1 movable shatantially
tangent to the are of rotation of A, constitutes an ex-
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cellent embodiment of Lhe inventlion
SOnply relative molion of & or 3 addition 1o the ro-
tation of A

thrust continues to exist 1o a degree even when the
parta have such relative froedom ol mohon, and iy an
objeet of the invention in order o secure relinble and
certain. coniact-lnakings. can neverf helow npart no
Birtin 1o the hearings of B, Th net only o loeaiing
1. but in permiiting it o move goader the oo of A
as shown, not only are 1 boewrines of 3 freod frow,
all effective straing, bhot all (e SUNTIII T i
ing that which is sbrtant by i fine wiil the o ree.
tion of movement of A wt ibe e o) vupact are freed
of all gtrning, thiu hi_“iilgg Eii't'ﬂ}illi?“h}l-{“{i 1 i :--‘Hﬂi-lt'
imnechanica] manner,  Bul so long ss g srines o5
the bearings of B3 are rewmoved by its vebatdn e tocation,
such ns that shown, the direct strains on (he support ol
B are reduced to a negtigible anunant by any suitable
relative freedomn of yiekiing motion of the puarts, which
not only permits the continged aperaiively-unals
structed motion of A, but insures a gl Pontael by
primarily taking advintage of the full vt Dapod!
of the rapidiy-moving comtact-maker A in the dirceliog
of ity movement, swing ¢ the relarive loeation of 1
But if alone the rolative freedom of yrdedine anotion
of the parta be subatontially in e with i, dreeetaon
of motion of A ut by Prve oof i!‘.rspm'i'.= 0% 10 1y é”‘?’iﬂ:"iipif‘
shown, all angular thrusting strains om Che support will
be eliminnted The effoct g e mame s L aiond
tancously with the contact-making nupact, the p-
tion of A were atopped until ite withdeawal frote son.
tact with B. Tun brief, n accordance with sbhin i
vention, after the contict has besn petahbnbed Oy
the full impact stroke of the contact-maker in its cdeen.
Iar direction of movement, all sther efects of ihy
impact npon the striveiure arc clisineted, e fopes
which continvea i wei oo the rofating contact-mnker
rerving simply fo maintain the contect established 1 ¥
the impact. | |

An advantage of this invention is that the ateaciur
contains no moving parts which requive nbricakion,
The contacts are thus kept ciean and in Cperati ve
condition. The chicf defect, however, of the prior
dbvices, i8 that the contact has been so aealod with
respect of the contaet-maker that sueh thrusting atrains
exteted on its supports us to weaken the stracture sl
aid eventuulty entirely

RIS

moperative,

As shown in the lower vight hand =cciion of Yig. 2,
the rpring 8 has un outer bearing C, which is secnre:d
to the support D by means 0f two screws ¥ and F.

The screw E is substantially parallel with the contaci

B, and serow F is at substantially right anglea with i
so that there i no angular strain or wny tendeney of
the screws to looson under the reciprocatory  move-
ment of B, The contact BB has the metallio Learing
(i, whith projects into the hearing € and at it other
end has a lutera opening to expose 1 to the action of
Ao The bearing (¢ at the same end has an end portinn
acling as a atop for B, pressed against (he stop by
spring 8. The contact B has o <houlder aunonat which
RPrNG S presses, and o projecting purt
ﬁ:-}fi. the spring, aand projecting (hrivierds s GPeRILY 1

P T e
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Thore ig ned, |

B s o locuted with regpoect e AL that |
Ahe powerful thrust due to the high speed of A (whieh
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citdact-maker Ao Integral with the bearing C g «
biiding post atructure H for the lead to the rpark-coil,
the contact-maker A being grounded on the vehicle
frarre through the motor shaft or any other suitable
counvetion 1o the other side of the spark coil. The
Landing post structure 1T is adapted, as shown, to hold
the lead securely and in good contact. |

The contact-maker A dnd ils cobperative axial
himbers are shown in detail in Figs. 3 and 4. The

Cshatt Kot surrouncded but does siot bear on rupport J

lor the bearing, 1 heing secured 1o 1he main support
I owhireh niay b of hard fiber or rubber, oF even of
fwetal, Af the boarings I, 1, ete., be separated from i
by insudating bushings.  The part A is driven anti-
Clockwiie by the shaft K which in turn may bhe opoer-
il by thewmotorshaft. . The part A isloosely mounted
on the shaft K, but is formed with a shoulder L (Fig.
41 wlach interlecke with a shoulder or stop M on the
coller o came N, the collar being fixed by the key R
1% 33 6o etale with the shaft.  When the shaft K
rolates anti-clockwise, the part A is operated normally
sl by thie interlocking shouldera L and M. A |pring
Ut iserter] between the part A and a washer or col-
Ly ' and presses the parte A and N together. In
vise of back-firing of an engine cylinder in- cranking..
the sheaft 1O will reverse and rotate clock wise, cCarrying
he part A wiiho it and cancing the free end of the
tatior to engage with aoother reciprocating contact B.
Ii A somld now contact with and pass by all the re-
spective contaets T3, the back-firing would continue,
manideally  disadvantageoualy, but as permitted by
privt devices.  But here this is prevented by the ex-
btenes of contact B direetly in the path of A, but
nodw i hatanding this, shaft K can continue the clock-
wiearovement of its eranking oscillations ss far around
as 1 may, withont injuring the parts, because the
carfues of the collur N oadjoining the part A is inclined
3y a9 T feri o esnn-surfsee which, as the collar N con-
tinves iv sove with the shaft clockwise, pradually
radsed A againet the spring (), so that eventually,
whichover way shaft K turns and with whichever
rontart B the confact-maker A engages, the shoulders
or stops boand M will reéngage to permit the normal
anti-clockwise rotation of A by an anti-clockwise rota-
tion of shaft K. The washer or collar P may be held
in plactd by the nut T, held to rhaft K by acrew threads
and by thekey V. The shalt K is preferably mounted
on Badldl beavings, as v shown. A cover Y (Fig. 3) hav-
ing & configuration aimilar to that of W may he places
ore the alther side of Lthe support, and secured thereto
by serews cogaging in the holes XU The cover Y may
Bave secured to its left hand surface as many stops Y’
a8 There wre contnets B, cach gtop projecting to the
Ledt nearty as far
A when that part is in normal close engagement to the
left with the collnr N These stops Y’ db not inter-
fere with the free anti-clockwise movement of A in
the nbaence of Jost mntion, because they will not be
engaged by the contuet-mapker unlesa the latter is
moved away from collar N, and in that case there s
lost miodion.  Bat as each ﬂlﬂp ia located IH the direc-
fron of inotion of the cuntact-makor !i.!“lll, it 'will be
ctenged thereby to close up dny lost motion between
shoulders Loand M, thas antieipating siwilar action by
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titne far firing the cotrerponding cylinder.  These
stups may oo supported inoany other suitable manner
as frome the support 1, i that ense provided with »
suitable engaging offel, In order to seeure prompl
and wecurate action, the Hju'iug () muy be inade us |
strong as desired, and the caneineline imay be as short |
as desired, so short, in fact, as to amount substantially }
to oa tooth and sockel conneclion between A and N,
one gide of the socket being square and the other ab- :
ruptly inclined,

kel | el N W o
b o B T

o

[ clatin:

1. In a timer, the combhmtion with a contaet; o a4
member, normally operatively rofatable B oa rRingle con-
Einnons diroelion, on which member gabkl contaet s sap-
]ml'fl"ﬂ; i second contiact ) meass {or Hﬁ;?]’i{’it"ﬁﬂ'g i sevunnd
contael directly in the path of movernant of the first cof-
tact, wherehy fthe two contiaets apgge directiy with each
ot and means for permiéting a yhedding movenient of |
one contnet with respect to the other, i na girertion suh- |
stantially in Hne with the paih of movenieat of (he contaet
which is supported on the volabibie member, @t the time
of contact-making impaet. )

2, in A tihmer, the combination wilh a rotntable contact
maker, of w contaet haviae its bearings substantinliy o
Hine with the direction of motion of the vontact maker T8
tiric time of contact-miaking impact; ami means oy pee
mitting a vhelding movemeoent of at least one of the parls
In a direction sabstantlially in Hine with the dircetion ol
movement of the contact-maker at the instant of vontact
making impact. |

4. In & tihmer, the combination with a volalable eontaed
maker, of a coiiperating reciprocabie comtact mounted 1o

time of impact; and means for causing o yielding moye- |
inent of at least one of the fﬁtrt'ﬁ In n direefion substan-
tially in llne with the path of mavemaent of the confact-
maker nt the time of impact, B

4. In s times, the combinution with a rotatnbie contact
maker, of f comiaet having 18 bearings substaptialiy in
Hne with (he dlvection of motion of the coniact-maker at
the tlme of confact-making impact; and means for per
mitf{ing the contuct-naker to he disenguaped from conixel.

. 1n a timer, the comibination with o rotatable vontaet-
niaker, of A conperating reciproacable eontact mounied to
Lhe movabie in o direction subsfantinily in ilne with Lhe
direction of movement of the vantnet-mnker at the insfanl
of contact-making impact,

. [n i timer: the combluation with a retatable contaet.
mnker. of a contact |, N jis hearings substantiaity in
Hineg with the Qirection or molien of the contavi-maker af
the time of couniset-nnklng impact. sall contact hoeihg
movalle in its besslaps away fropr Fhe contaot-maker and
menns for restoring the contaet to iy wormal operative
position in the path of moveinent of 1he omvinel i kev,

7. In a timer, the conthination with & rolatable coanfact-
maker, of a contael having ity hoarings gulmtanifaily in
Hne with the direetion of motion of the contact maker al
iho {ime of contact-making Tmpnet, said esntact being |
moval:de in it hearings away from the contart mmker, and
free to rotate I ts bearings: and monns for restoriag f
the aontact to tty normal operntive positicn i fhe path of
maovement of the contuet-miker, __ "

H. [n a times. the comblnation wlth a Ferfsfalite contcel.
of 8 coibpernting reciproenbile roniact D oo stipisort
therefur: and o metallic benrlng for said rontael i Lhe
nipprarE, tht bearing holng xuhainntially in #ine with the
dircetion of movement of the eontnef-muaker pl the [ 1334
of impact, and having an openlng 1o expose The cantaet {13
thin actlon of the contret-mnkar.

N. In a timer, the comhinglion with a rotatalle eeripdngl -
maker: of & coliperating recipracible contaei o8 st phoy,
therefor: and 1 metallle bearing in e sypporl, Tor [
Imteral surfece of said comtack, seld Bearise having a
lateral aopening ta expose a purt of the end of the cohlact
to the action of 1he conbaei-maker, ansd skl eyl boing

Ay
T T Ty g

contact-maker ot the time of hnpact of 1he sontacty, {

3

$4. In a tlner, the sembination wlth a rotatable contnet-
maker: of i cobperating reciprocable conthet ;) g Nujsport

therelfar o a metatile hearipg for sahd contacl t1 The support,

the hearing being substantially in Hne wilh the dirceting ot
movertent #f [he contacl-imker al the PithetoF Stgpsact,
hryvlng an opendng o expese Hie conlach o the ecllany of
(e voubnet-maker s wmud o spring heariog v the canlact
o hold Honovimndty in the puth of moyaetsenl of thie coninel
THH A +

11, in a timer, fhe combination with o reatntie conliyet.
muleer o of o coidperating reclproecabie conlach, n St
[herefor @ i metaltic bearing For said contact ln the support,
the bearing being subslanliatly In line with (he diveddlon
af movemoent af the eontact-maker st the thae of g,
and having an opening fo axpese Lhe confact 1o Fhe aebian
af (he contact-nuiker ; g spring benrige on dhe coufnei |
held it noemally in the path of movement of the coutael:

maker: and s hearing far Yhe zpring, secutraed] o ahe
IR .
12 In on timer, the combination with a contact af n

memmber which novrmally aod operatively < cantinuously
volatable in a single direction, on which membor sabd, con-
pict is sunperied o oo seeond contacl ;o means foy sitpportine
the secnnd contact normally directly in the normal path of
conlinnous retation of the fivslt coutact, whereby the two
conifacls engape each othor Tace to face and with thee -
pact of Full speed of continuous rotation ; at least one of
«nid contacts heing movahle, by the. bmpact of contaci
hisiking with the other, out of the normal path of cus-
tinuans rotalion of the first contact, to permit the unob-
ructed enntinuous advancing rotaiton of the first con-
fact and (o prevent thrusting stenins on the gapports; and
means for resteringrsnid confaet so movalde, 25 5000 &S
the {wo contucts ure separated dine Lo the eontinnous rota-
tion of the lrst contact, tu ifs normal eperative contact-
making position divectly in the normal path of the rotation
of the contaet which is supported on the rotatablc member.

13 in a timer, the ecombination with a centaci-maker
which pormatly and operatively is continuousiy rotitable
i1 g single direetion : of o codperating gontnct moubted to
narmaliy lie directly in the npermal path of rotation of the
codtinct-iiaker, whoreby the two contacts engage aprainst
each other face 1o face and with the impact of full speed

of continnous rolalion ; means tor permittlng the coninct-

maker in ilx normal divection of rotution to pass by the

Ccoptact Immediatety aftex having exsiablished contact thore-

witli o meuns for rotating the contact maker and means
rer permitting the wnlimited movewent of snid rotating
nenns Bul mot of ihe coutacet msker, in the divection
oppesite 1o (hat of lhe noermul rotation of the contact
TN _

S 14. in a timer, the ecombinntion with a rotatable coninct-
maker, of a shalt on which the conlact-maker 1s lousely
motnntal s a eniperding contaet mounted in the path of
1 conlanct-maker ; u collny rheid with the contnct-mnker

 Lhaft the conthet-maker wnd cellor belng provided wiih

literiocking nechaolsm {o cause the paiation of the con-.
Gretomanker in s pormal direction ; means Lot nersadtting
the conlaect-mnker In itx poermnl direetion of rotation te
nass by the cofiperating contacet after having establlshed
wntect therewith: nnd sajd collnr and conttaci-maker ho-
ing provided wilh unlocking mechanisn, to permlt the
conlact-tonker to be held by ibhe codperating contact from
cofption in the reverse divection, Ly permliting thic con-
tret-mnker shaft to frecly rotale in the diroction oppuslte
to His nornsnd divectiah, _ |

15 in n timer, the comblpation with o rotatahle eon-
fnct-mmnker, of n shaft om which the contact-maker Is
iuuaviy'tfmuﬂhlﬁ; a cotpeniing contact mounted In the
path of the cobiinct-manker ) a sinp-cain coilar on {he con-
Eact maker sihmft: o cobpemibizg siop on the oontfsel-
muker, o spvitg fo bold The caline and contact-maker i do-
uperpiive relation ] amd nneans for permltting e eondaat
putker in it pormal divection of rotition o pss by {Iw co-
v aling conlact afler Laving cstighiished sonfnct thoere-
wil s . ’

16, 1 o thmer, the combilnaHon with a contnct:makes
whish sormally and operatively s contlnunonsty rotatabie
i oL singie direction ) of o contect maunted to nornally He
direclly fn the path of the rolation of the contact-nutkes,
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16

@

whereny the iwe couracis ongape Agsingt encd ofner face
(o Cace and wlih the luipact of full spusg of contect ol
tion ; means for supperting holb pwvmbogs in COLTETH
reliadiva ; meins four reventing angular tbrusting glrains
vl the sappurtiog weens  weans fop et o el 2ou-
tacl-maker 12 Hs ooradl and eberatdvy Mirection of YOUs-
tol, o pask by the zenteel ufter kavidg easblished con.
tuct  therewili g meany- for roinling the AU TS SET I
and ks Coi pormiitinog anlimiien movemepy of  wnjd
toduting valie Ut Boc ol gnge CORLGe e B the ey
Liun opPposire to shvt of il WSOk vetnDlnn 00 v Coliacie
il Ker.

17 I & tizer, the combination vt 80l tad e con-
tet-omker, of 0 coninel jinving Lo sulwtantially
i Mne with {he direcifon of motive of the Celiaet wWaker
nt the time off contret-making 0Dl IReAns o ke
DL o viclding movement uf 4L lest one Gf the paris
v a directivy seUstanuidlly U se with (be porina) it
o wevement of the vonuinctmpkar af 1 he st af eomn

20, Lacl-DAKIng fmjidey, whist the conoei-maler Das 1= pormael

b
i

30

35

)
» 1irection
‘eontget-malior, fu ils HPROSLLe ditveibw of taevowment, Dron

S oveent: ol teans fer provontine  ihe

passtur by the coatpet,

18, lu & rtier, the combinotton wilh Petataoie coun.
thet-tnker; of vaouvperaliug cenusel mountsd ta lic gn
the pth of movewent of the couinct-muksrv; mesns Tov
Crusing a yieiding moverient of gl feast-voe of the puris
in & divection substantialy o Mue witk vhe norma! putd
of movemeut of the contact-maker ¢f tho tiire of hLuepuct,
when the contact-msker bas it normal Gireclion of oye-

ment; 20 menns {or proventing the contact-Wwaker, In by |
pegring Ly LBe con- 1

apposite dirvetlon al movement, frow
tact,

18. In & tlmer, the combingting with 2 votutubis con-
tact-maker, of a cantnet navivg s bedrizggs substantinlly
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e bine with the dircetion of divencnt of the ocontacl

waker at the tline of contucl-meklog lmpact ) weans fou
wrnlrtiugr o vieiding coveraeyt of gl lep gl ouse f 1hoe party
it it Hreetion sebetantinlly in Jibe with the parh vl move

vlestt of the conluet-lugker nt thin thae of t'umm-.t-muklmzd 30

Lupoet, when the contiet-mnker has its normal directiog
ol wmovemeil ; and menns for preventiuge the dsengn -
Went of the contave-nnker from contaet, in {ix opposito
tirection of wovennni. | ‘

o =ty a thmer, the camcioation witu o calact-mekar
which weemallyv aud LR rively by eantinuously rotutalile
o sdugle direetion ;. of g cuiperaling contaed niouuted

Ao nermally e divectdy ia1he unth of rorstfon nf the coy-

LA RRESr L Blesne for Lotaiiny (e comags-nnker * omezns
for prenditiog the eoulact maker in one Direction of rolu-
Fhoa e peiss by thie econdacl nttor huying eatablished contavt
fiderew iy . uniink for Dreniiitiag the rotating means
Giborrle unladiediv oo g Birosite dircctisvn withiput
maviig: (e conteetgngker post the cobperative coutact:
aid means {or wking up lost wstlon beiween the econtoct
Waaaer wunn Hs rovetllge weann,

21, & timer, the combinatiom with the rotatable con-

vict-mnker; of & coliperatlag contect recjprocadle in suh-
stuutialiy the divectlon of movement of the cenirct-maker
Ut (e tlme of dmpact; n support for che contacts: o
Aprlng pressing the conteet towad the contact-viakel; o
Leatipg for the springe: snd scrows for saiil bhearing, ze-
cired In the support, ohe sibstanttully povellel nod tho
otber at substantially right dbglr:ﬂ‘;l \fllh the riciprocable
contuct, ‘

CITARLESE 8, ITARDY,

Witnesses :
Ao It YHaas, -
CPRHAP FARNNTOCNL. ,
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