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2o all chon, it may concern. 
Be it known that , ALLEN A. P. NEEL, 

a citizen of the United States of America, 
residing at Afarshall, in the county of 
Fauquier and State of Virginia, have in 
vented certain new and useful impi'ove 
ments in Self-Starter for Automouiles. of wich the following is a specification. 
This invention relates to starters for no 

tor cars, and more especially to s' rtel of 
the t, pe shown and described in my pri? 
application, serial Number 812.f41, filed 
January 16, 1914. It proposes certain here 
inafter described improvements in the con 
struction and arrangement of parts, with a 
view to materially simplifying both the de 
vice itself and its operation. . 
An embodiment of the invention is illus 

trafed in the accompanying drawings, where 
Figure is a side elevation partly in Sec 

tion, of the forward part of a motor car equipped with the improved starter: Fig. 2. 
is an enlarged vertical section of the starter: 
Fig. 3 is a vertical section through the drum, 
online 3-3, Fig. 2; Fig. 4 is a detail view 
of the brake device, associated with the 
drum; Figs. 5 and 6 are face views of the 
two members of the timing clutch on the 
starter shaft; Figs. and 8 are detail views 
of the winding clutch on tihe starter shaft 
and its controller, respectively; and Fig. 9 
is a detail view of the anchoring device for 
the starter shaft. : 

Referring to said drawing, 1 indicates, in 
a general manner, the motor of the car, 2 
its shaft, 3 the starter shaft, and 4 the radia 
tor, these parts or elements, with the ex ception of the starter shaft, being of the 
usual type and therefore requiring no special 
description. . - - 

The starting mechinsm, wherein the in 
vention actually resides, as stated, is dis 
posed within a dust-proof case 5, which is 
iocated in advance of the motor and either 
interiorly or exteriorly of the hood, accord 
ing as may be preferred, the former position 
being illustrated. This case is supported in 
any desired manner, and through it passes 
the afore-mentioned starter shaft 3, and a 
counter-shaft. 6, both shafts being arranged 
horizontally and in parallel relation, the 
former shaft above the latter and in axial 
alinement with the motor shaft, 2. - Shaft. 6 
carries a drum which is loosely fitted on a 

3. Specification of Letters eaterat. 
i, 26, 297.5. jaggeted: Ea. 

is 14. Serial No. 323,643. 
sleeve 8, mounted thereon, said drum hav. ing rigidly connected to it a relatively-wide 
gear that meshes coastartly with a gear 
10 affixed to saft 3, he latter having its front end projecting into the usual sieve 
1 of the ci'a ink 12. run: 7 contains the driving spring 18, which is secured at one 

end thereto, and at the other end to sleeve 
S. as depicted in Fig. 3, and since this Spring 
is normally in wound-tip or tensioned condi 
tion, as hereinafter expiained, it will, on 
unwinding, effect the rotation of said drum, Silch rotation being transmitted through the gea's 9 and () to the starter shaft. 
The shaft just mentioned is norinally locked against rotation, however, through the agency of a suitable anchoring device, here shown as comprised by co-acting teeth 

14 and 15, Provided, respectively, upon the 
Said shaft and upon the front wall of the 
case 5 o' at Some other suitable point, so that it is necessary, therefore, to nove the 
shaft 'civili’tly refore its rotation is pos 
sible. The near is for effecting this move inently advantageously consist of a rod 
1. Which as shown in Fig. 1, is disposed within the lood of the protoi and projects at 
its real' elid through an opening in the floor 
of the cal', at which point it terminates in a 
pedal 17. The front end of the rod is piv 
oted to the upper ead of a lever 18 which 
is suitably fulcrumed intermediate its ends 
and has a forked lowe end i9 that loosely 
straddles a grooved collar 20 fast on shaft, 
3. Depression of the pedal will, therefore, 
produce a forward novernent of rod i{3. 
which will serve to rock the upper arm of 
lever 18 in the same direction, the lower arm thereof moving "earwardly aili carrying 
with it the collar 20 and, consequently, the 
shaft 3, whereupon the tooth 14 on said 
shaft will be disengaged from the fixed 
teeth 15. The clutch face 2 on the rear 
end of shaft 3 will thus be broight, into en gagement with the clai 
front end of the motor shaft, 2, and since 
the former shaft will commence to rotate as 
soon as tooth 14 is released, it will transmit 
its rotation directly to the said motor shaft; 
with the result that the motor is started, the 
rotation of the drain continuing until the 
driving spring is completely unwound, or 
the pedal 17 may be released when the en gine starts thereby immediately starting the rewinding operation. 
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in order to prevent, the motor shaft from 
racing during the time that the driving 
spring i3 is unwinding, a brake device is 
provided which may consist, as shown, of 
a wheel 26, affixed to the front face of the 
d'Inn and having as many can teeth as 
there are cylinders in the motor. With this 
wheel co-acts a two aimed escapement, pawl 
27, which is pivoted at its apex to the front, 
waii of case 5, and has one arm arranged in 
the path of the cam teeth, so that the paw 
will be 'ocked by each tooth in succession 
as the wheel rotates. The other aria of the 
pawi engages a brake-band 28, which is 
in Quited in such a way as to normally con 
tact, against the periphery of the drum with 
sufficient force, due to the tension of the con 
trolling spring 28, to exert a restraining ac 
tion theien. The parts are so ai'i'anged 
that the 'essure of the band upon the drin 
is gradually decreased by the action of the 
law}, as each tooth rides ther'ealong, but 
resurnes its ful force innediately upon the 
'elease of Sid pavi when the point of the 
tooth passes beyond it, the tinning being 
such that this release occii is exactly at the 
time when a explosion takes place. A c 
cordingly, the full braking action of the 
land wheel is this immediately imposed 
lion the run at that time will tend to ne:- 
t"; lize to stile extent the additional in 
petus cle to the Slosin. With the drum, 
there is also as:ciated a tilling clutch 
which is 1 (intel upon the starter shaft 3. 
and if which he gear 10 coilstitutes, one 
meter, he rear-face of this geai cing 'o- 
villed will ailitar series i? clutch teeth 
} ), is st-wn is fig. 6. The titler member 
() i? the citch is constittel is a seg tid gear 
2. that is fixed in the front end of a sleeve 
31, mesii is with a gir 30 ?iNtil lip on the rear 
(3) ( i si i yi S. and is , 'Het tip (it its 'tii, 
ce \vi; : si ji's if cilitici tet-th 2'', similar 

a tigr:ge: le with Eise teeth 10, the 
3: iri g itsely fitted (in shaft 

! is ig n}{\ (thent, he two gci’s () 
...} : 'e ' ' , iiii is i; ii) (; ; c. In fro Iting 

filt -i \, t , is a ting g’ ves: airl 32, "espec 
!, I it::se g!'' ( \es. Whitl are i? 'e 

sit} \, : - ; , f spiral confi'i:ution. unite in 
prict is ; track i' case wherein : ); it 
33 t!"; els-, ':h'i gr}( \'t tel'nating at its 
otei' (iid ii) a sticket 3 1. Ge: 2') is in 'r- 
naily pressed to wai'i gear 10 y the action 
of an expansill: sel'ing 36, which encircles 
sleeve 3. it, the deitin ()f the gr: ve's 31 
Yad 32 is so regulated that the ixit 33 l (ld: 
she ville gear 2: . () far away fr; the 
sixel gear 19 to pe: 1) it engage illent of the 
fict, if : 1 ( 29, s ) that these ge: 1's will 
it () is to g their tiliy wien the lili is 
it. '...'t in tie -t:(k - , , which is tie si 
; (1) that it, ceilies pri () () the st: 'tiig 

: Vici the starting etial it is 
i.e. i t?, ririg about the ' tation (if the 

s: 

3,38,556 

drian, as above descried... the }};all will erry 
mence to travel inwarily along its trici. 
aid will reach the inner end tiere of its it 
the time that the unwinding of the ciri yirig 
Spring is completed, but is stion as said ball 
leaves the st-clets 3-1 : it entel's tie ga'(t) \es 
proper, it will incollege; 29 front gear 
10, thus reventing the fore ge; and cott 
sequently, the gear 30 from rotating. 31'- 
iing the reverse rotition of shift 3, which is 
eflected in the Inanner subsequently (X- 
plained, the bail will travel toward the (liter 
end of its track, and on reaching the sick. 
ets 34, will drop thereinto, thus permitting 
gear 29 to become coupled to gear (). This 
coupling of the two getti's takes place when 
the re-winding operation is about coi:)isleted 
and it is utilized to positively terminate the 
same. thereby avoiding over-winding. 
The re-winding operation is etect' auf ( - 

matically from the in to shaft, 2. afte: he 
not it has commei'e () ''}} :) ( ) - i.e. :) 
it has been released, pre?cia, y thrigh ille 
agency of the following instill utilities -. 
The sleeve 3, where in gear 2s is fixeci, 
has keyed to its carest. for stiling 
movement, a collar 3s having corrected with 
it a toothed clutch disk, 3S which {{ijera?es 
with the similarly-tooth' ice of a ii-k 3: 
fastened to the f' it ent of th: ) (l.c. sl: it. 
the arrangenheit being sci th: i, when it: 
two clutch colla's 'e c) plei (g ther an: 
the motor shaft is rotating, the -:ict 
sleeve 37 will likewise rotate as 'it is 
-apparent. The rotation of sleeve 37 will. 
of course. case gear 29 io 1's fate. 
*I the latter, in tin, will rit: to stee 
Sti'Gigh the interial ediary gear 39. {{t- 
ling f the two cith disks itisf Sieci. 

fied is, h \, ever, effected (aly during the re 
it'i (). 1rea's: '{i : , , (in it f {{{ i 3 f { } { 
'easoil ty: i. Wil}{i : i? "ct is ; } {ver or '': i. 
theire is iii ( i post i et wee;) -iti collars a 
Veltic'; ly-a; I'll get ' ' () ( - ) vici serves 
to 't Veit their e.g.: ge) {::t. i. the con 
stricti: ) illist 'atel, this ( 'it' let' is cor 
stituiti'l Fly a lite (); tie lik (, t: , is sits. 
?lide, '' ) thic: ; ; \ve a is a bell-cr; k 

le\ ('E' } . Will? 'u' ('the' a' is ({}}Jecieti with 
it it (3. Wit' ille ;) i? yes (i \, it's tie 
late is () is ei'el. ii. () the returt 1 ve: 'int 

it is ; isc. 
As (W1) in Fitr. 1, the (x : )sic: ; Siri is 

36 : ; "... it () ( clic g:list get 1' 2: . . . . . . 
It their ent against (; 38 : ; ; ; is 

it: it is { } { } {: tie : {{ i ; ; ) it is risk is 
War (lik 39, in it dictition to it it: ; c. 3; it 
ge: it 29, {:} is also th: -ic: y : 37 will ' ', 1 tie 
Sane is N' ' ), \\: ' 'e: (), N \, \, . . . . 

it (3 is ' ' ' ' | W: ' y tilt at f : i: ) ( , ; 
jecla J, the site () wiii in in?ii; tely 1: 
depresset. is alie: A State , s , t?ai (; ; ; ; 
the restli: it 1's: "Will'? live it sl: it 
3. gear 1 () will rees - 
the Sa Ile directio, tink' ('til hi'i: ) is 

(t. 
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gience dirii 
ri 

against pitc. 49, 
remain it? it 
spring .313 will 'e citi'i:SS 
that this 11}ovement of shaft, 3 

is the rotation of the plator sliafi, iii the jail aiready described, the when pedal it !eased, spring 36 will innediately ex 
an in so doing, Wiii ini (ily fol'e 
29 and 10, sleeve 37 and stafi, 3 for 

f i, but will force tie sliding collili 38 and disk. 38' rearward on said slee 
forward movement of shaft 3 will 
its being again locked against rotatioi, 
to the reengagement of teeth is aid is 

is wiile the rearyard movenient of cotia's will cause its disk 38 to engage the clutch 
she disk 39 on the motor sixaft, the 

voiced 

face of he 
plate 40 having previously been raised oli 
of the path of the first named disk by the 
rear is 3rd movement of rod its which is pro 
duced ly, reason of the engagement. 38 the st - forked and 19 of lei'er 18 with collar' 20. 
Wher is two disks 38' aid 39 are this 
coupled together, he rotation of the notor 

is shaft will be transmitted directly to sleeve 37, as through 
to sie eye 
driving 

tie intermeshing gears and 3G 
, to which the inner end of the 

pring 13 is attached, he ?ilvia 
g held against rotation by the an choring of shaft, 3. As he rotation of gea: 8 proceeds, the spring will be voland up, 

"wlie at the same time the ball 33 will be 
calised to travel toward the outer end f its 
track, this alaintaining the two gea's 29 
and 10 incolipied, but when said ball reaches 
tie socket 3i, it will fail thereirato, thereby permitting the clutch teeth 29 Oil gear 2) 
ic engage the clutch teeth 16 on gest it aid quently, effecting the collapling of said 

35 

st as the 3i spring 13 is coaieited, the 
coves 3; &id 32 being ro 
that object in vie'', - gear 10 is notionless at hai -- | wii in Yediately become loc in it illii, iiii 

-- c.; war i? gears, 31 der the influence of Spring 36. This co: winding 
4.5 portioned 

colling of 
duce. file is 

(engagement, 3i 
iroove, 37 with 

aid collar. When ities 
is rail position represen 
it arged rear end of sleeve 

waii of case ; ; ; i. & {i} ering at that, goint. 
he sentire fi}}erati in is beiieved it be ap 

: rent iron, the oregoing io: which reason 
tither descriptiui is deerhei Anieces Saiy is, accordingly, oriti 

t 

be iderstood, and the:ce. 

38 

jear vs 'd movement of iod 16, and conse 
eity, the forward movement of shaft 3 in G 'eingagement with its anchoring device, 

the per arm of lever 18 may have connect ed to it one end of an expansible spring 42, 
the other eiti of which is connected to the 
front wall of case 5. The crank 12, after 
is a \ing once been used to effect the initial stating of the motor, need not again be 
it:ed except in the event of injury to the 
star sing rechanism, since the winding up of the driving spring will be accomplished by 
tie notor after the latter has commenced to t 

What i claim is:- 
i. A. starter for moto's comprising, in 

t}; iination, an endvise movable starter 
shift arranged in a linement with the motor s y 

lifi, and ha King a clutch connection there th: nae; as for normally locking tie starter shaft against iotation; an operating nem 
ise ?onalected with said starter shaft for 
nic; sing the same in one direction to release 
sail locking means; a counter-shaft; a drum 
ano inted on the counter-shaft and provided with a driving sping; and gear connections 
bei's een said druin and said starter shaft 
for autonnatically rotating the latter from 
the former consed lient upon such release. 

2. A starter for moto's comprising, in 
coin bination, a endwise-movable starter shaft, ai'i'anged in a linement with the motor 
sia.f. and having a clutch connection there with: an anchor for normally locking the 
starter shaft against rotation; an operating 
rod connected with said starter shaft for 
moving the Sahe toward and into clutch with said notbr shaft and simultaneously 
releasing it, iron said anchor; and mecha 
risia connected with said starter shaft for 3.2toratically iotating it when such release ace. 

starter for notors comprising, in Rization, an e: 
shift, & tranged in aii.23mant with the motor 
shaft, and having a 2i. 33h connection there 

is a gear fast on he starter shaft; an 
for herinally, locking the starter 

gainst Rotation; a member connected 
i.ey:d and into clutch with said motor shaft and simultaneously releasing it from 
said anchor; a cotintershaft, a drum loosely mounted thereoi, and provided with a driv. 

* - ing Spring; and a gear rigidly, connected to 
said triar and meshing with the first-named dirtin, for rotating said starter shaft tduring the expansion of said spring consequent usoil stich release. - 
d. A starter for motors comprising, in 

combination, a starter shaft; means for cou 
pling the same to the motor shaft, a drum 
connected with the starter shaft and pro vided with a driving spring; a brake device 

vise-movable starter 
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4 (; sil; it. ; ; (; 

1. 

: ; a 'A' le) ; 

i) { } { 

-: 

in cit. 
'ess tri' ('X: 

i. iv. sta:'t' i' fo: ; ), it's ci): 'isig, ii) 
{:}: jiimail, a startet' s li: j :::it: ; 1 c t 

5 fills: i) saline \, iii the : i) shaft: a 'o- 
i: y : ::iet, col; it cle d \, ill the siilater 
s: it, for driving the same when this co 

cil : ; 'al: (if vice oil; "ative upon sail 
! (taly (let's nt; ai : ) ("scapenheit device: 

o for (ii)dically 'elieving the pressure ex 
erted by said "ike ?ievice. 

(. . . start ci" is , : () is comprising, in 
callin: titl}, i <!. ::: * : illians 'o' co 
i) is t!' s: i.e. \\ {i, the list (Jr. shaft; a ro 

t; iii. ('t it with the stilter shaft 
it i? 'is' it's th: -; it; e Weil this couples; a 
liti-is it): i.e., \teel sci: "ed t ) said rotary 

elelli. a liais: device operative on said 
(i.ary telei, ie it; ; ) (d : ); V a 'langed in the 

device for periodically relieving the 
it d by said is 'iik" levice. 

() at ti; it's sic; wheel and con 
is tie i with: Sid 'is' ties it'e for periodi. 
c: }ly 'city is ille 't's: : xeriel by the 
It is'. 

. . . . . . it's f: toi's coin) rising, in 
: 5 ( : iii: i , a si: 'it' i' shaft, incins to cou 

it is is . . ;) e \, it the in tel' shaft; a l'o- 
ity {:} i e ii (ted with the starter shift 
it is litr the site von this coupled; a 
illii - (3: it: (i \\ } { } sect': to saic rotary 

t: : - 'iig i , issec }!'ake alld op 
e'; iii ( , !! is: it: 'i (; ; y element, aid a two 
:: ) is ; ; ; , : Yi g : i: in a 'l'angel in the 

; : o f : . . . . . . . . . . it wheel and the other 
:::li ((): 1: ct { } {, -} said I) "ake and, for 

5 : 'it (lit: ), 's lic tig tit: 'essi'e exerted 
by said braic: tey ice. 

S. -t: it ' ' ' (; , ) to 's comprising, in 
('tii, iii). : i) { i l’ise-in loyable st: I'lei'; 
s: i: It is '1'; ' 'l fi : it' ('rt with the it to 

sail sh; its having : ): i: () 
(:)-; (iii r elitch (icients; means for nor 
ii is liking it st: 'i'i' shift against '(ta 
tiii: ; ) (; ; ; ;g enlie C) in Iected with 
still start st: it foi' () vig the same to 

i5 wai'i ( ; it ! ::: ft () release it fit ill said 
locking irrels in sin) tilt-neously iting ty 

::: :" if (it i:1 (elenheits, into action; : 
dirt in 2's) vided witi ' (lii if g :-)iji g : c. :)- 
lecti: ) is et vet': , s:ii (ii) : i) said st: ite;" 

50 st: it for rotating the latter Eron the former 
e?ses; it it oil such 'et': i.e : id the ex 

: Insit of : il sprii)g to stat lie notor 
shat; ; i.e.: is . let trilii g saicist: 'ter shaft 
t; its in Pilai : (sition and silill tacously 

the other pair of clutch elements 

i.,12 6,536 

into icii i : aid means for rotating said 
di'in ji; the :osite (iii'ectioi) (; ; sequenti 
l: i) { } { i ! :Ig::ge! (! it, if the Seco, i-II ained 
('litch elicits. e- is it is: it spring. 

9. A sta'it' ' ' ' (if it's c(. ); rising, ii. 
{;()) in: tit}}, a sity : ; sift; teaias or cou 
iii); sa in 18 to th{: notor staff, a druni con 
lect : \; i, the st; 'ter 
spring carried is he dria for ritating the 
i: tier aitt said st: 'ter stift during its in 
winding: net is for rotating said drum in 
the oil (site direction: re-vinci said 
s!' is? : it fittii is device for a tomatically 
tei' inting 1: "?tation of the drin when 
the 's-ysii (iii): is ('onieteti, said tie vice eru 
bodying : ); it (, coapanion serients hav 
ing n; ii!g spi}"it i girooves faii led on their 
co; frontis: ages and terri:iating at their 
(outer ei) is in sockets, () is of silic element 
eing () 'able towa's aid ir, ii, this other 
and 8:1g rotated durig stel re-winding 
art tie the cle it it eig fixt', a. all ar. 
ranged to travel in said goi) ses, ind to e:- 
te' said scies ::t, th: Coin:jasion 3 its travel 
in ic ii' (ii) ), (iii) 'i'it') g ine: 1s 40 
villed 6i said elements for c. liping thern 
together wei: said hall enters said sockets. 

(). A gif ite; for notors Diising, in 
connki: ; ; fio), a stati) sil: t: leans for cou 
piing saile it, the tin() for sl: it; a drum con 
nected with the starter shatt; a driving 
sing c: Fried by the dirt in for rotating the 
lattei' aid said state' shaft diring its un 
widing: ea is fit' 'ot: ting said drun in 
the oil (sii, directio;) to re - Yild said 
spring; : It a tii:ing device for automati 
city te:iiirating the rotation (if the drum 
when fi : " - visiting is completed, said de 
vici () is dying : relatively fixed clearnt, 

in it to varie to 'it 1'd art fr’03 the 
s: in anti dipted to i.e. 'otates (iiing re 
wining, means f): hiolding said incy able 
eie}); it away frcial tie fixed clensent, while 
re-winding continii's 3rd for releasing it 
at the conclusion of thic re-vinding, and co 
opcrating Jeans rviced upon said ele 
nients for coliping the Sage together conse 
taeni, pin stici, release. 

In testin (ny whereof affiS. ny, signa 
tire in presence of two witnesses 

ALEN A. P. NEEL, 
Witnesses: 

{. S. CoFFY AN, 
iy\, IN. S. CLARiso N. 
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