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UNITED STATES

Tk AL

ALLIN 4. P. NIEL, OF WMARSHALL, VIRGINIA, ASSIGNOE o7 ¢
: RENDERSON MADDUX, OF MARSHALL, vime

BALE TC YHOWAS

SELF—-STARTER POR AUTOMORILES,

' ' : Application filed March 31, 1814.

To all whomit may concern :
Be it known that I, Arrex A. P. NEeL,
a citizen of the United States of America,

residing at Aarshall, in the county of
Fauanier and State of Virginia, have in-

vented weriain new and useful Improve-
ments in Self-Starter, for Automoviles, of
w! ich the following is « specification.

This invention relates to starters for mo-
tor ecars, and moce especially to s’ arters of
the t pe shown and described in my priey
application, werizl Number 312,441, filed
January 16, 1914, Tt proposes certain here-
inafter described improvements in the con-
struction and arrangement of parts, with a
view to materially stmplifying both the de-
vice itself and its operation. .

An embodiment of the invention is illus-
rated in the accompanying drawings. where-

Figure 1 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;
Tig. 3 is & vertical section through the drum,

on line 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 shafé; Figs. 7 and 8 are detail views
of the winding clutch on the starter shaft
and its coniroller, respectively ; and Fig. 9
is a detail view of the anchoring device for
the starter shaft. {

Referring to said drawing, 1indicates, in
2 general manner, the motor of the car, 2
its shaff, 8 the starter shaft, andi4 the radia-
tor, these parts or elements, with the ex-
ception of the starter shaft, being of the
ususl type and therefore requiring no special
description. - S :

The starting mechinsm, whebein the in-
vention actually resides, as stated, is dis-
posed within a dust-proof cage 3, which is
located 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’
9 &=

the afore-mentioned starter shafi 3, and a
counter-shaft 6, both shafts being arranged
horizontally and in paraliel relation, the
former shaft above the latter and in axial
alinement with the motor shaft 9. - Shaft 6
carries a drum 7 which is loosely fitted on a
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~within the hood
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sleeve 8, mounted ¢
ing rigidly connectod i a relatively-wide
gear J that meshes constantly with a gear
10 aflixed to shatft 3, the latte, having its
usual sleeve
11 of the crank 12 Urum 7 contains the
driving spring 12, which ig secured 2t ong
end thereto, and at the other end o gleeve
8, as depicted in Fig. 3, and since this spring
is normally in wound-ap or tensioned cond;.
tion, as hercinatter ux'};iainad, it will, on
mwinding, effect the rotation of said drum
such rotation being transmitied through the
gewrs Y and 10 to the starter shaft. —
The shaft just mentioned is norinally
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front end projecting

Jlocked against retation; however, through
the agency of a snitable anchoring device,

here sliown ag comprised by co-actine teeth
14 and 15, provided, respectively, upon the
satd shaft and upon the front wall of the
case 5, or at some othep suitable point, so
ihnt; it 18 necessary, therefore, to wmove the
shaft vearwardiy hefore lis rotation is pos-
sible. The means for effecting this move-
ment may advantageonsly consist of a rod
I8 which. as shown in ¥ig. 1, is disposed
of the motor and ; rojects af
1ts rear end throngh an opening in the floor
of the car, at which point it terminates in g
pedal 17, The front end of the rod is piv-
oted to the upper end of « lever 18 which
is suitably fulerumed intor diste its ends
and has o forked lower end 1% that loosely
straddles a grooved collar 20 Fast on shaft
3. Depression of the padal will therefore,

1,

produce a forward movement of rod 16,
which will serve to rock the upper arm of

lever 18 in the same direction, the lower arm
4+ N 2 S g R I 1
thereof moving rearw ardly and carrying

with it the collar 20 and, conse jtently. the-

shatft 3, whereupen the tooth 14 on said
shaft will be disengaged from the fixed
teeth 15, The cluich face 21 on the rear
end of shaft 8 will g he brought into en-
gagement with -the olafeh
front end of the motor shafi 2, and since
the former shaff will commence to rotate ag
soon as tooth 14 is released, it wil} transmit
its rotation directly to the ssid motor o 2t
with the result that the motor is started, the
rotation of the deom continving until the
driving spring is completely unwonnd. or
the pedal 17 may be released when the en-
gine starts thereby immediately starfing the
rewinding operation.
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Inorder to prevent the
o during the thne

metor shaft from

that the ch'ivi‘ng
qm‘nm 13 1 ulmmdmg, a brake device is
pﬂomdei which may consist, as sho.m of
& wheel 26, afiixed to the front fuce of the
deum and having as many cam teeth as
‘ are cyli nders in the motor. With this

the
wheel co-acts a4 two armed escapement pawl

27w imh 18 plw ted at its apex to the front.

wall of case 4, and has one arm arranged i in
Lhu path of the cam teeth, so that the pawl
will be rocked by each tooth in sueccession
ag the wheel rotates. The other arm of the
pawl engages a brake-band 28, which is
mounted in such a way as to normall ly con-
fact zxs;:unaf the penphmy of the drum with
suflicient force, utm to the tension of the con-
tmlhx o spri mng 287, to exert s restraining ac-
tion hxemm The parts are so ,umnvred
that the pressure of the band upon the drim
is gradually decreased by the action of the
pawl, as each tooth rides therealong, but
05 full force lmmudmteﬁy upon the
aid pawl when ¢

release of

tooth pa Iwmml it, the timing being
sueh that Lln release cecivs exactly ab the

time when an explosion talkes
(:cn‘dngl} t71<% fall braking action of the
band wheel thus immediat ely nnposed
pon the drum ad that time will tend t0 neo-
tralize to some extent the additional im-
petus due to the explesion, With the drum,

place. Ac-

15

there is alse a (nlted a tinmg clutch
which is mounted upon the starter shaft 8,
and of which the gear 10 constitutes. one

mernber, the rear-face of this geav being pro-
u\h ol with un annilur series of clute I teeth
shown in Figs 60 The ather member
the chibeh is constitnted by o second gear
Pihat is fixed upen the frong end of a sleeve

l‘ PR

37, meshies with a gear 30 lixed npon the rear
el oF ooy 8. andd is formed upen its Trong
Tace wiih soserion of cluteh teeth 297, similar
to und able wit' ’5 e teeth 107, the
“iic C BT iming oosel ﬁttw{ on shaft
Sofer slhiding movement, 'J e two gears 10
ared 29 e provided upon their confronting
Faces with mating grooves 81 and 32, vespec-
tively, and these prooves, which are hove
showa as of spirel conformntion. unite in

producing o track or case wherein a ball
33 travels, each groove termimating at ity
outer end in a secket 35 Gewr 29 is nm -
nnuh pressed toward eear 10 by the action

which ene m,l(-:

of an (mmwhh spring 56,

sleeve 37, but the depth of the grooves 31
and 52 s <o regulated thag the Lell 83 holds
he movaide gear 29 too far away from the
Gxed gear 10 to persiit engagenient of the
el 197 and 297 so that these centrs will
be compied together only when the !mU 15
alorerb i the seckets 55 which is the pos-
Hon that it r»(-mpiw prior o the "‘t.llLlll"
cneration. When the starting ,w«i: 18
actuniod to Lring about the rolation of hc

the point of the -
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dram, as above deseribed, the Dhall wil)
mence to tm\'t‘} mwardly aleng its ‘tz‘:un".
and will reach the inner end thereol just nf
the timc ] 1t the un\\m(lmw of the driving
spring is cempleted, but as suon as seid ball
J(H‘(’v the soeleets 34 aid enters the grooves
proper, it will uncovple gear 29 from gear
10, thus prev enting the former gear and cor-
‘(V;uenﬂv the gear 30 from A('l‘lllm“ Py
ing the reverse “rotation of shatt 3, which s

effected in the manner .;uimu;nmtl ¢X-
pl,xmed the ball will teavel toward the onter
end of its track, and on reaching the sock-
ets 34, will drop thereinto, thus permitiing
gear 29 to bewme coupled to gear 10. This
couplmfr of the two gears talies place w mf._u
the re-winding operation is about completed
and 1t is utilized to positively tor mnnm\ the
samne. thereby avoiding overwinding.

The re- winding rmmnrum is cflecti] uko-
mdhrmly from the motor shaf 2, “'{'ul‘ ihe

smotor has commenced to iy and tie pedal

17 has been released, preferably throue b the
ageney of the following instrumoenialivi
The sleeve 27, whereen goar 20 iy fued,
has keved npon it rear eind. for sHiling
movement, a collay 38 hav Ing con ’t'l,m,f with
it a toothed cluteh disk 337 which ead

\%h the similarly-tactlie f,w( of 5

fastened to the front enid of the motor shaft,
LM arrangement being sueh that when the
two clutch collars are coupleid tegether an?
the motor shaft is rvoluting, the wuid
sleeve 37 will likewise rofuie as will e
-apparent.  The rotation of sleeve 87 will.
of course, cuuse gear 28 1o rolate.
andd the latter, in turn, will rotate sleeve

30, Con-
]ll“f gpect-
“Ht re-

§ through the intermediary gear
pling of the two Juteh dishe
fied 18, however, effected «

mly during

i or rearward movement of rod 168 £ the

reason thal, when w2l red is moved forwil.
there is interposad Letween =nid collars a
verbionly-neranged contrel 40 which serve
to p‘v\un their engugement. In the con-
struction Hastrated, (s co niroller is con-
stituted M a plate oi thie lile, that in sine
pended from t[n' Inwer wrm of a hell-crani
lv\w »H, v.lmw cther arm is ceamectod with
red 160 When the rod moves Torwapd. the
plate is tosvered, Lt on the retnrn movenient
it is ruised.

A« ehown in I

\ <o 1 the expansion spring
36 F,«grz‘;: st one end against gear 29 wud ag
e other end aeainst eollar 28 ‘,Ims

ds to mMove the Tatter und iis dick
ward disk 390 in addition fo noving the s nrf
gear 20, (and also the sleeve 37 whereon the
game Is f?.‘x'wi‘) toward gear 10, Now m‘wn
rod 16 15 forecd Mx\u v Dy (he ‘nfc,mun ai
pedal 17, the plate 10 will inonedi: ately
d(‘lne‘\w(] a8 J[H‘H' foso dhal darhs
the vesultunt ronrward movenent of zs'm
S.opear 10 will for 20 \I,‘f‘n] i
the sume divection, therehy hringing ]
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te 45 OF rearwyed m uvem@i‘, of rod 16, and conse-
ol () pently, he forward movement of shaft 3
ing 51 will inte “gagement with its anchornyr device,
f al this movepiens or sb 1“ 3 the n pper arm of lever 18 n may have connect.
5 the rotation of the m sliads in ed to it one eng of an expansible SPring 49, yq
ner alveady  Jogey thed, thes wien the other ong of Wth 1S connected te the '
is releas sed, Sheing 36w immedis ront swall of case 5. The crank 12, after

pand, and iy g donw Wi ot o Iy Tore }u{\ ing onee bcon used to effect the . -initia]

gears 28 gnq IO, sleeve 37 and shafi o azm(,g of the motor, need pet again he
10 \w‘"‘ SuE Will force 40 sliding collyy HERG except in the event of mjury io the 786
.and diSix 35 rearward on sz:.id slecve, Th Sf(u-u}ﬂ‘ ochanism, sipee the mndmfr up of

f"f“wul movemenyt of shift 3 wiil 3 .
s being again lockeq 8gainst rotation, Jdpue
to the zcuwaofemeat of teeth 14 and 15

Sty

15 while ths DSATWard- move Swment of collyy g8

> driy ing spn‘w w1n1 be accomphshed by
: n\otm ait the lattey has commenced tp ‘

I clajm 5.

T80
will ca wuse its disk 887 ¢, engage the olpich . s&‘::u‘r’er for motors comprising, ip
face of the rfzxs!\ 89 on the h' )tor shaft, the . ination, gy endwise mavable staztcr
plate 40 hy \E pr z;onsl " been raigo: ok Wit a’mlmod i almament Wwith the motor

"oi' me *mtﬁ of the first named | ilisle by ¢h

v ls Mlu havipg o clutch connectisn there.

26 Teareard movemoent of rod 14 Which is pro- ans 1')1‘1101111(11}3/' locking ¢, starter gs
wl ced Dby, Feason 0; the “ngagement ot th 18U Totation; ‘ap operating mem-
forkad 4 "rm 19 of lever 18 With collar 20, ted with ud startev' shaft for

two digks 257 and 39 ave thue
tw%l\ez. the rotation of the motg
it mamnmfu\ directly to sleere
i he m'dprsfood and  thegee,

et

i _' mc:ms; & counter-shat; 4 drum
n the counter-shafy apq provlded 90
g SBYIRG: and gear connectinpg
Riermeshing Zears 89 and 3p aid drum ang sald startep shaft
to which the Inner end of the ioz ﬂh[()d]&ul("’ﬂj rotating thy latter from
Mg 12 g at ched; the ary; he formey '*onsexymu upon such relegge,
’n.msif rofati 00 by the g A starter for motors comorlsmg in 95;
. A3 the rotation of geqr fOJ)ihlmuluD w2 endwige. -Mmovable starter
Pring will Le wound up, shaft &Uﬂdf"ed n alinement with the motor
rvlme at thr same time the byl 33 will be  shaft gng l]ﬂ»xng a cluteh tonnection thepe.
cansed g iravel toward the OUil end of itg rig), 4 anchor for pg, nnlly locking the
36 track, thus e Intaining the wWo gears 99 starter shai't against rotation; ay Operating - 1oy,
' arter shaft fon

and !Ouncﬂhpmd but when snid bal 1ches  rod connectod with gaig st
¥ moving the gy e toward and into clugch

the soclket 84 it will f431 vhﬁrmwro
ith said ‘motoz‘ shaft ang snnult.xneously

28

permi ting L}w clutel testh 897 o :
to ":1{;3% the clutch teeth 197 on gog SAZIRg 1 from said anchor; anq mecha-
: xq:on Iy, elfec‘ sry connscted wityy said stay te shaft for 103
th omar’;ica!lv ¢ )t:mnb it when syeh release

S
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=
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fen

motors Comprising, iy
3 vise-movable nmrter' :
shaty utmn&oﬂ n alirement with the motor (10
o and having ¢ o ,\h Connection there.
15 & gear fagh op <he ‘stavtep shaft; gy
v F rw*'mnll Y. locking the starter
votation g member connected
er shaft fop Moving the same 115
mnte clutep Wwith said motor
ba £t wna sim a]tavwousiy Teleasing it from
Ol w «d anchoy; 5 countershaft, o drom loosely
2 rear omfcd *llehun‘. and Provided with 5 driv-
ey 38 g and o geay rigidly connecteq ¢o 120
n m? meshmg with the ﬁrst-named, -
‘otating said starter shafg during
L gf said spurw consequent

ow"ef' »33_ b

’?10UH m er
31:1‘ abiec

ate the rotg
At ‘hP ERY Y
J md IO ars ., oo 13)1- &
ke disks 38 md 89
2 '.um" operation } pemg
cd pull exerted b
cuv” (‘HWE"’"H"I‘A! .
0ove 37 with

Su :d u)Har W hen
l

»“e: for motors comprlsmg m iz5
» & sbarter gha g, i means for ey,

s m to the motor shaft, 5 drum

With fh@ starter shaft and

8 drivi ving s Spring; g brake dewce ,

upon said drgm and ap escape- 130

;;‘I

rens 7'7'011
,‘g.’ A

ther deser iptiy uz
1 lq ACCOrTingy

85 stated j;:_)w,:




device for periodically relieving the
e exeried by sald brake device,

G4 starter for melers comprising, in
cotnbinalion, a startee shatly menas for cou-

5 pling the same wih the me Lor shafty a ro-
tary clement conmecied with the cmmw
slinft For driving the seme when thus cou
pled; o brake device oporative upon said

apement devie
the pressure ex-

votary element; and an e
for pori wdieally velieving
tod by said Lrake device.

6. stavter for anotors comprising, m
eotabination. wo=torior shidr means for cou-
¥ pe woth the taofor shaft; a ro-
rvelemont cnmeet b with the st ter shaft

thus coupled; a
aheel seevred Lo sald rotary
deviee pperative npon s nid
rotury element; snd a pawl arranged w the
path of the tecth on smid whee! and con-

bosid devi

neeted with
relivving the pressure

Tor deivivg the swine whep
]IIle-:u!uH(h

elemeni: o Lrak

© for periodi-

the

xerted

Iw

metors  Comprising, in
{or shalt, means Loy cou-
neowith the me hn shaft; a rvo-

[ ."n stavter

i

faey clereend conneeted with the storter shaft
for drisving the same when thus coupled; a
muli- e wheel seened to said votary

pessed brake band op-
vy element, and o fwo
onc arm wrranged in the
i e wheel and the other
liosaid brake band, for
ing the pressure exerted

motors comprising,

uu! VIIse mo”l‘)l(,

)

AT @rwl \ui(s lm\ ing a pair of
co-neiing <l|1(<n eluments; means for now-
the stavier shaft against rota-
i |';:1x::}_; member connected with
suid wtarter saalt for moving the same fo-
45 ward the motor shafi, Lo release 1t from said
loeking means and simullaneously Liing! g
one pair of clitel element ‘into action; s
drivm provided with o drividg spring: cob-
neckions hetween

il

satd drup and said startesr

aned the ex-
said spring Lo 4 the motor
shatftymenns Lo returining sald starter shaft
to its mormal position and shaultancously
55 bringing the other pair of cluteh elements

copsediiend relonge

apon such
ngr“wm of 1

ey
W 1th the motor

S
shudt Tor votating the fatter fifom the former”
!
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info wetion; and means
drom o the op te dir
wpon the engagement of
cluteh elemoents,

oA starber
com! )}mt'in“, HEESRY
pling came o the
nected wiih. the
spring carvied
fatter and said s
winding: mesns for
the o ite  divection
Hprin :
ivi';niu;‘si‘in;@;
the vo- 'imiiw
‘)ml\ ing

for rototing sald

tion consequent

the se

_a i’(f"v‘b‘if;!v{ f

for n
f{A.l‘

i

(
b

compr B EI“"

Volory
whialt; means i -
motor sha 6 a drun con-
starter a driving
- the th'! a for ratating the
arter shalt during its 1
rotating said dwm in

to rewind  said
e for :mlunmnc:uly

nion w"ment,;-s hav-
ned on their
ing at their
wid olements
‘ha other

oy
v!‘v G

,()’\l([

spivad ZrOoVes
es and termina
outer eads in sockets, one n!
heing 1wm‘-1‘n‘v towane i
and belng volated during sue
and the -,-tl ¢ cloment belng fixe
ranged to travel in said g
tor said sockeds ot the ¢
n direction, wi‘ipuiur"..“ menss Jro-
vided upen said elements for coupling them
togethier wher: said ball vmmn ‘ud qur*l\‘ <
100 A storvter for motors
combination a sturter shaflty v
pling cane 1o the motor shadt;
neeted with the starter shaft: a driving
spring eariied by the drum for rotating the
fatter and said starter shaft during its
winding: means for votating said drun in
the opposite  ditection to re-wind  said
spring; end o timing deviee for automoti-
cally terninating the votation of the drum
when the re-wimiling ks comyp feted, sald de-
viee emibodying a tively fxed w“nﬂn

Lol

s travel

[t

;ans““im- Cod-
a drum con-

gL

=3
o

75

84

5H

90

'Hut ,
an clenunt movable toward and fro;
sme and adapted to be umiw@ during
windine, means for holding s
element away fram the ! L element Mn
wowinding rwmt'mw und for veleasing it
at the conelugion of the u—‘vuwhlw. and co-

np'w:mw eans provided upon said cle-

ments for co mhm the sawe together conse-

guent upon such rele

'}/1‘1 L'&Umom' wheveof T affis ny- signa-
"¢ & ot two witne
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