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" To all whom it may concern: o | and engiﬁe%haft.’ Fig. 5 18 a detail of the.

- Be it known that I, CLYDE J. COLEMAN, & ron-rotative disk for actuating the releasing 85
citizen of the United States, residing at | device. Fig. 6 1s 2 horizon-tal septional de-

5 of New Jersey, have invented certain Dew Fig. 71s 8 side elevation of the winding crank.

and useful Improvements in Engine-Star- Fig. 8 is a side elevation of the starting crank.

ters, of which the following 1s & specification, Fig. 9 is a part end elevation of the same. 60
‘reference being had therein to the accom- TFig. 10 is a transverse section of the outer

~ panying drawing, forming ' part thereof. portion of the starter taken on 2 pla'ne-indi-'

10 - My invention relates to starting means tor | cated by the line 2—2, Fig. 2. Fig. 11 1S an
engines not self-starting, such as explosion. | inner end elevation of the winding sleeve de-
engines, and means embodylng my invention | tached. Fig..12 is a plan view of the same. 69
are particularly adapted for use on engines of | F1g. 13 is a transverse vertical section taken

~ automobiles by reason of the frequent neces- | on the line 2/—-2; Fig. 2, and showing, de-

15 sity in the use of automobiles for the per- tached, the wedge-carrying part and means
tormance of the starting operation. for actuating 1t. ST

My invention has for its objects simplicity The engine 1n connection with which the 70
of construction, durability, reliability in op- | starter is to be used is not shown in the draw-
~ eration, and the ealization of other advan- ings otherwise than by the jllustration .in
20 -tages which will .appear from the following | ¥ig. 2 of the end of its shaft 5, this shaft be-
| speciﬁc’ation. | S | Ing coupled to the starter shaft ¢ by & couﬁ-
My invention relates more particularly to ling or clutch device shown as a-cup 6 on the
engine-starting Jevices wherein & power- engine shaft, having recesses 7 tO receive ﬁro—
 storing device supplies the spring or other jections 8 from the disk 9 on the starter s \aft
95 power to start the engine, -and the power of | ¢. The two parts of the-clutch are sepa-
~ the engine 18 thereafter utilized to re-store rately illustrated in Figs. 3 and 4. o |
power in the power-storing device. - | 'I'he direction of rotation of the engine 1s 80
My invention ‘s cludes improved means for | indicated by the arrow 2 in Fig. 2. Thero- .
effecting the connection of the power-storing tative force to start the engine originates at
30 device and the engine including centrifugal | the retractive power device or coiled spring
engaging device for the power-storing opera- | 4, which is secured at 1ts outer end to & sta-

tion and impljoved means for a,utbma_,tlc_a}ly tionary drum d and at 1ts inner end to an 8%

releasing the centrifugal engaging device | outer sleeve ¢ fitted to rotate upon ab Inner

upon the completion of this operation. - sleeve n which 1s fitted to rotate upon the
55 My invention 41so includes means for man- “tarter shaft ¢, this outer sleeve ¢ having

ually effecting the storage of power in the | ratchet tooth formed at its mner end and car-
powerestoring device, and includes various rying,--a,.cup-shaped rotative part of internal 90
improvements :n the construction, arrange gear f fitted to rotate loosely - thereon and
ment and combination of parts, the overal | connected thereto by 2 plurality of Spring
40 improvements heluded in my present nven- | pawls h, of which three are shown (see Fig.
tion being largely applicable to power-stor- 1), engaging the ratchet teeth on the sleeve ¢
ing means 1 general, although shown spe-. when the. sleeve 18 rotated by the power 95
cifically as combined with a retractive power- Spring @ in the direction of rotation of tne en-
storing device, in the form of a spring. gine-shatt ¢, which is the direction of rota-
45 1 will now describe the ~onstruction em- | t16n of the power spring in 1ts starting or
" bodymmg my - vention illustrated 1 the ac- | power-applying operation. The function of
companying drawings and will thereatter | this pawl and mtchet.ponnecbinn is to pre- 100
point out my invention in claims. vent the momentuin o the parts from carTy-
" Figure 1 1s an inner end elevation of the ing the spring beyond: 1ts unwound con i~
50 starter, partly cection. Fig. 21s 4 jongitu- | tion in the event of the complete unwinding
] Fvertical section of the same. | of the spring. - o | I
~ Figs. 3 and 4 are face views of the two parts | Planet pinions %, of which three drve shown, 103
of the clutch for connecting the starter-shaft | are fitted io rotate on studs ¢ projecting
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from a brake-disk g, this brake-disk bearing | wound, is exerted upon the outer sleéve ¢, in

loosely at its inner periphery upon the mmner | the 'direction of rotation .of the engine-shaft.

_' _sleev_ef_n.j,_{and;ggga,j;ngy-ignr nd nut or collar n? and starter-shaft, and is therefore. imparted

-tate m g} _e&rME,.'-'

- ! '

screwed. thereon, .and:h a‘mi
the outef : ..er—’iphe'rfv of which

.

'
- . .
. s ik

an outer flange | from such’ outer sleeve ¢ through the pawls b
1s fitted to ro- | to the. internal gear f and from the internal 5,
ormed by the stationary gear f to the planet- inions 7 and planet-

.ring-¢’ "and a.gamategd-thrust ‘Temovable | wheels m. Ioc -pawls v are provided, en-
~ledges ¢* on the: stationary rm%l -A

10

~.spring ! so that the s ring acts to tighten: the | the’ planet-gear-wheels m and

29 , the _
- the operator the brake may be released and | above .referred -to irom forward’ movement

in the brake-disk ¢ an

brake="| gaging the teeth of the planet gear-wheels m

band. 7 enteis a - V-shaped peripheral groove | and are controlled by spring friction disks w
. : (‘Pvery nearly encircles | which are fitted upon-the hubs of the planet 55
~ the brake-disk, and.is-secured at one end to pinions i and bear. against the faces of the

the stationary ring 9" and is connected at its | planet gear-wheels  and are ‘connected to.
- other end by a chain ¢ to-a pivoted pedal % | the lock-pawls 1 by connecting rodse’, ‘These®

. .80 that pressure: upon-this pedal will cause friction 1sks w act, under the unwmdm ef-
- 15 '

the brake-band to be released, the pedal hav- | fort of the main spring, to pull the lock g,

mg a lower arm %' controlled by a

brake-band: upon the brake-disk ¢.

helical | pawls » into engagement with' the teeth of _
' thereby to lock-

" Thus | the planet-gear-wheels snd Pplanet-pinions

- ordinarily the brake is applied and the brake- | from rotation on their axes and. therefore to

disk e is held froni rotation, but at the will of {lock them and the other ‘connegted parts gg

the brake-disk permitted to rotate undef the i under the power of the
.actuation of the Ppower spring. . The lower the brake-disk g-18 héld_s’ta_”tiﬁnary by the ap-

mainspring so long as

= -arm k' has an eye @' which majy be connected plication of the brake-band 7. When, how-
‘an actuating rod or chain or other device per--| ever; the -brake-band ;. is loosened, at the ¢o
Jmittin the bl_'ake'to_be Telea,séd,-'pedally or | will of the operator, and t ereby the brake- =
ma,nﬁ_‘a'{, from any suitable point. =~ .~ '
p

25

30

.35

The-

anet pinions ¢, whic are, as afore-
- :sald, fitted to rotate on studs projecting from
the brake-disk ¢, have fixedly secured upon _
‘them planet-gear-wheels m, which mesh with | whole and their rotative’ movement will be

i disk is permitted  to rotate, the brake-disk
and ‘the planet -pinions. and lanet-wheels
carried. tlll)ereby ‘and locked from rotation _
thereon by the pawls v will be rotated ags g 95

gear-teeth n’ formed upon-the inner sleeve 7, imparted. to the’ inner sleeve 7 at the oear-

A cup or internal ratchet ﬁ; 1s fixedly secured -
__.%ﬁon the outer end of.t _ .
- 1scuE p carries two sets of ratchet-teeth,

; .

the teet

el

foeth ', and the rotation of this sleeve will

Is Inner ‘sleeve. n. “be.imparted to the starter-shaft ¢ by means

of the ratchet-teeth ¢ and starting-pawls 8, 1'60' -

to rotate the'e'ngine—'shaft?and____thus,‘to start

of the inner set, comprising a con- | and the power of the spring will be applied .
siderable number of teeth, being engaged

 'with their pawls during the power-applying | the engine. When the pedal % is releas:d
~ - or starting operation, and the teeth r.of the | and the bra;ke_-ba,nd’j'_a_,ppli_edr to the brake- = -
outer set, shown as comprising two teeth, be- | disk g, this application of power to the en- ¢35

40

~ Ing engaged during the winding o eration, | gine will be discontinued. ‘Should thé’pedal=-‘i-. -

~the ratchet-teeth of the two sets emg ar- | be not released until the power spring is un-

- tation. Botl

_45

ranged to en

age in opposite directions of.ro-| wound, which would not .however usually - i
sets of pawls are carried. by | occur or he: re: uired, the forward rotative - -

the disk ¢, which ig fixedly secured upon the movement of the -enginé-shaft would not be 110 o

- starter-shaft ¢. The power-pawls s are Piv-{ in any manner nor under any ciréumstances

oted thereon ‘and welglited so that the '_,_-_lmpeded,. ‘a8 the construction above '_dé-;.' |

. wel hts .will be thrown< outward and the | scribed permits the _eng_ine_-_-;?ha,ftat_all.'times”'fﬁ..

. 50

‘- pawls moved -inward out of engaging osi—.‘.. to rotate without
tions when the shaft is rotating at something | means he sta,

~ approaching its. normal Speed.- and. the grip sleeve n. ~Further, t
between the pawls and the teeth engaged | parts above “described

~ thereby is loosened by ‘the forward

56

60

ugally operated for t
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Imparting rotation by -
means-of the startm%-pawls-ﬁs;to the inner j 15-5.
¢ momentum of the o

_ could not strain or "
move- | tend to reversely. wind the spring by réason

- ment of thé engine.. T ey are-also controlled | of the pawl and ratchet connection between = . -

by light springs §', which throw them mto ‘the outer sleeve ¢. and the internal gear £, 120,

engaging posifions when the starter-shaft | Usually, however, the éngine will have been -

and connected éngine - shaft * are at rest. | started before the power of the spring. has

These pawls are centrifugally .operated there-.!| béen exhausted and the operator will'release

out of engagement.

- . fore only for thepur}i‘oseof throwing them the pedal and the brake will be applied and .~ .
' _ it - The other pawls U, em- | thereby the grip of the starting-pawls s upon 125
- ployed in the windini: operation, are centrif- | the ratchet-teeth ¢ will be loosened and cen- -
e purpose ‘of bthrowing') trifugal force will throw. the startin -pawls ¢
-_th__em‘mtO_.Qﬂgﬁgem_éﬂt"."ﬂill,d"Wﬂ.l bé'herein'a;fter-_ inward out of contact, with the ra_,tc% e
eribed, "o - _jand they will remain thus out of engage- .

@, when | ment and out of contact so long as the éngine. 1 30
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is Totated by its own power and will

returned to engaging position until the en- |
gine slows down in approaching its condition
of rest. | a

It will be noted that by reason of the lock-
ing of the planet gearing, the outer

~ gpeed of rotation, and under these conditions

10
" 'maximum in the starting operation. = In gon-.
‘trast with this arrangement, the winding wil-|
be: performed with
sh,a;gt, and inner sleeve rotating at.a higher

' so that a

-

the engine-shaft, starter-

rate of speed than the outer sleeve,
minimum effort of the engine will” be -re-

" quired to wind the power spring: The wind-

~ in inner position by spring detents y, ¢on-
' protruding.

40
" 'pressions in the adjacent faces
‘and

. Ea_,wls until a sufficient centrifugal force’
| rotation of the cup

45

| sEeed selected for the winding operation,
~ these centrifugal pawls are thrown out into
engagement with the ratchet-teeth » and

&b

ng o

,_ i-._'ii,le has attained a
20, 1€
~ the power of the
- upon -to wind the spring. until
- ample to perform -
" ‘without material interference with the ordi-
' 25 |

. they may swing outward
"~ ends, turning 1In

predetermirted speed se-

cted as suitable for such operation, so that

engine wi
he winding operation
nary work of the engine.

" The connection between
t on

ing ‘or winding pawls %, engaging with the
ratchet-teeth 7. These centrifugal. pawls

“u, of which two are shown,. are fitted in re-

cesses in the outer face of the disk ¢ so that
at their front
. half-round sockets -at
their Téar ends. They are normally held
sisting. of - spring-pressed. pins |
slightly from the centrifugal pawls into de-

which act to restrain the centrifugal

as been developed to throw them quickly
: "When

outward into engaging -positions.

the engine has attamned the sufficient

the winding operation 1s initiated. The

inner sleeve 7 1s rotated and 1ts gear-teeth
»' impart rotation to. _
o friction disks w carried thereby, |

the planet-wheels m
and t
moving the lock-pawls v outward and out
of engaging position. These lock-pawls

~are moved outward 1nto contact with their

‘back-stops »* Hind thereby

_continued motion of the pl:
retarded only by the frictional slip;of the
- friction-disks. . The rotation of the planet-

| , the.
from rotation by

- 60

65

_ ‘ the motion of
the friction-disks w is arrested, but the

wheels is now upon their own axes,
brake-disk ¢ being held
the brake-band j, and the planet-pinions ¢
impart. motion fo the internal gear f in a

f
i

‘this movement is transmitted

sleeve el
sove 1 and the starter-shaft and
‘engine-shaft will be actuated all at the same |-
_ _ _ | sprin
the power of the spring will be applied -at a

eration 18 not performed until the en-,
fative disk 3, having rojectin

‘keys 4 entering the -tﬁ

] not be drawn

such power.is.

the engine and.
- power-spring for the winding operation 1s
 effected between the cup p on

- sleeve n and the disk tﬁe
¢, by means of the centrifugal power-stor-

the inner
starter-shaft |

Ag . ghown,

of the disk

‘perforations In ‘ ‘
shaped recessés in the centrifugal pawls u, 1:
and by this forward thrusting movement .
, ywls 4 inward out -
of engagement with the ratchet-teeth 7, .

disconnecting ‘the. shaft and the . -
the wind- 130

planet-wheels 18"

| power-spring, and discontinuing

23

rotated durmg"'the"startihgO%eration and

wound at a very smuch

| slower speed than
that of the engine-shaft. - T

is discontinued automatically -

or Tetractive

. “To effect this-operation, 1 pro-
vide an externally _ _
gaging with an internal thread on the outer
OT Spring-carrying sleeve ¢ and a non-ro-

A .

readed sleeve 2, 80

that it will prevent rotation of the thread-

ed sleeve, and itsell held from rotation by
statlonary arms 10 entering notches in 1ts

Guterperllihery. ‘This non-rotative disk

_ 90
of: the fact that the threaded sleeve 271s
non-rotative, it is caused to

is separately shown in Fig. 5. By reason

traverse lon-

gitudinally as the pPOWer-sprin unwinds

or is wound, and during the win ling move-

ment it is moved outward away from the

spring and toward the cup p.  The disk 3

threaded sleeve 2 en-

not _bei-l-f;dii‘ecti.oh' OPPCIST’GG to that in which it was |

y the pawls
h to the outer sleeve ¢ and. the spring 1s
70

- The winding or power-storing o eration
y the
‘device at a predeter- -
‘mined point of winding or power storing,
in the construction shown, just before the
' gpring has been fully wound, and this dis-

75

continuance of the winding operation is .
effected by “disengaging the centrifugal

- pawls u.. 80

fingers or

95

is pushed-outward during this movement

L

and is at all times yieldingly held against

tha threaded sleeve 2 by helical springs 11.
the sleeve and disk have very

el

nearly reached the outer limit
A rolleér 12 1s
face of the disk 3
snd in the position shown has just come
into engagement with an arm

jecting from the cup p (see Fig. 13). The

movement of the dislz(j 3 bring these two
parts into
ther rotative movement of the cup 7P
causes the arm 14 and pinion 15 to be
partly rotated and causes a .partial rota-

‘tion, in much smaller degree, of a disk 16,
| fitted to oscillate and move longitudinally
“upon the hub of the cup p, thereby caus-

ing wedge-thrust-pieces 17, carried by the

14 on a pin-
ion 15 fitted to oscillate upon a pin pro-

and "the outward
o 110
engagement and then the fur-

100
of their
movement and. the winding operation. 1s

‘about to be discontinued.
mounted upon the outer

105

115

Jisk 16 and entering recesses in the cup p

having counterpart inclined faces, to be
thrust forward against a releasing plate 18,
this releasing plate having (Frojecting cone-
pointed pins 19 which slide in cylindrical
the disk ¢ and enter cone-

force the centrifugal pawls

thereby

120



80 a8 to lock the power-spring against un-

.10

15

29

Ing arm 14 is retracted by a spring 21 but con-

Ppieces 17 in releasing position se long as the
- mainspring is fully wound, and the oscillat-
ing arm 14 is not retracted until the begin- |
- ning of a starting operation, and although the

retraction of the oscillating arm 14 which
- then oceurs, results'in the withdrawal of the
~ releasing plate 18, the comparatively slow

25

30

- engagement' of the centrifugal winding or

35

of the predetermined speed of the engine
Selected” as sufficient for the winding or
- power-storing  operation, and upon the at-

0

45

~ tect the working parts, and as shown is sus-
~.pended from a beam 22; which may be a part

of the body or frame of an automobile. An
- -angle-beam 23, suitably secured to the beam

50

4
!

drum d 1s secured to the ring ¢* and is sup-

b6

o cured to the drum d and has an opening at.its
~outer end closéd by a pivoted door 25. .
-~ For the purpose of initially winding the

. event of so short-an operation of- the engine
- that the spring-has not been wound by the
~engine, I provade, a winding crank 26, ex-

- ternally threaded to enter a threaded boss on |

65

. sition to hold the centrifugal pawls u out of

~ above described, and the centrifugal wind-

18 not fully wound, the centrifugal winding |
~arms ¥ will engage with their ratchet-teeth
~ to effect p- winding of the spring to its maxi--
- mum power-storing capacity. = - . - |

22, has secured to it the ring’¢’, which, as
- aforesaid, provides a bearing for 'the outer

ing or ‘power-storing operation. The |
power-spring, being then released, will at
once reverse the direction of rotation of
the planet-wheels and cause the lock-
pawls v to be moved into engaging position

winding so long as the brake-band 718 ap- |
plied to the brake-disk g. = S
The releasing-plate 18 which carries the
cone-pointed pins 19 will at all times rotate |
with the shaft and so long as the wedge- |
thrust-pieces 17 are advanced will rotate in
contact therewith and be held thereby in po-

engagement. A helical spring 20. befween
this releasing plate 18 and the disk ¢ presses
the releasing plate 18 against the wedge-
thrust-pieces 17 and causes it to be retracted
out of releasing position when these wedge-
thrust-pieces are withdrawn. The oscillat-

tinues to-hold the disk 16 and wedge-thrust-

speed of the starting operation will not .de-

velop sufficient centrifugal force to effect the |

power-storing engaging means or - clutch -
ing arms % will be held out of engagement |
by their detents ¥y until the attainment’

tainment of this speed, whenever the spring

- The framing_ 1s such as to house and Pro--

periphery of the brake-disk ¢.  The spring

Eo'rted at its outer end by the bracket 33 and. |
188 a bearing for the front end of the spring-
carrying sleeve e. A smaller drum 24 is se- |

spring and of rewinding it in the unusual

a winding sleeve 27, this winding sleeve hav- |

| storing part.

ing cam-grooves 28 enganin pins' 29 on the -

wl

cu{) p 50 that the rotative effort of the crank
I first cause the winding sleeve to be

moved longitudinally inward, thereby caus- -

g a frusto-conical projection 30 thereon to
engage and move outward the inner weighted
ends of the starting-pawls s so as to move the =

starting-pawls out of engagement "and dis-

connect the cup p from the shaft. The fur-
-ther rotative effort of the winding crank 26
Wwill bring the ends of the cam-grooves 28
-against the pins 29 and then the winding

-sleeve 27 and the cup p .will rotate together

70 -

5

and the spring will be wound in the- manner

‘already described. ' This winding or power-
storing crank is separately shown in Fig. 7.
| T also provide for stafting the engine by a
-crank in the event of breakage of the starter,
the starting crank 31 being of usual construc-

tion and adapted to fit over the protruding

+

-end of the starter-shaft ¢ and to engage with

rately shown in Figs. 8'and 9. -

80

85

pins'32 thereon. This starter cr&nk..ls sepa~

Tt 'will be noted that the brake-disk ¢ s in

90

locks the power-spring or power-storing de-
Vvice Im wound-up ormaximum power-storing

condition, and that the brake-band 7 which

controls the brake-disk or lock-wheel ¢ is the
locking device therefor., It will also be noted

that the inner sleeve n and the cup p carried -

thereby. together constittite a part which is
-connected with the spring or power-storing
 device and is utilized both in the starting op- -
eration and in the winding or power-storing,

100

operation, and is-actuated by the power- =

storing device in the starting operation and
by the engine in the winding or power-storing

operation; and that the starter-shaft ¢ is.in =

effect merely an extension of the engine-shaft
5, while the disk ¢ theréon may be referred -

to separately or taken therewith, as an ‘en-

105

gine-connected part. It will also be noted -

that the engagement of the starting and stor-"

ing part and the engine-connected part is ef-

fected by uni-directional engaging means, the

starting-pawls- s being - engageable only to
transmit power from the starting and storing

11¢

part to the engine-connected part amd the .

winding or power-storing pawls ' being en-.

‘gageable only to transmit power from the

engine-connected part to. the starting and

-

gearing at one side of the power.spring and of

"The arrangement of the ii:loqk—wheel_, and -

120

the engaging means for the'starting and stor- -

ng operations and the releasing means at the

1
other side thereof is peculiarly advantageous

in that it assembles together the parts re-
quiring nice adjustment and thorough lubri- |
‘cation and permits these latter parts to be m-
closed In a separate portion of the casing
‘which may be removed without disturbance

’

of the power spring and gearing.” = ... .
. ""It"-7-l$ | obw'ous" that Vaﬂg‘u_s' m()gllﬁ?ﬂtl@ﬂ,sa

L
-
.
.
] .
i
-+.r




 may be made 1n

ot

10

pawl

20

. pawl

-20

30

39

 two oppositely _
carrier having a centriug

. pawl ]
erative 1sgvith one ratchet-tooth and

40

45

50

50

with the engine,

above particularly
ciple and scope of my

“What I claim and desire
ters Patent 1s:—

1. An engine-starter comprising a power-
storing device, & ratchet member connected

thereto, and a rovary pawl

with the engine, the ratchet
facing ratchet-teeth and the

two oppositel
carrier

movable by centrifugal for

ment therewith and 2 centrifugal power-
storing pawl cooperative with the oppositely
facingratchet-tooth and movable by centrifu-
gal force 1nto engagement therewith.

9. An engine-starter comprising a power-
storing device, a ratchet member

thereto and a rotary pawl

two oppositely-

storing pawl

vg] force into engagement
gletent for restraining the
ment of the power storing
velopment of
force. - _
3. An engirie-starter

thereto, and a rotary pawl

with the engine, the ratchet member having
facing ratchet-teeth and the

pawl cod
movable

ing pawl cooperative with the oppositely fac-
~_ing ratchet-tooth and movable by centrifugal

force into engagement therewith, and releas-.
ing means for the power-storing
trolled by the power-storing device. _
4. An engine-starter comprising a power-
‘storing device, 4 ratchet

the constructi_onishown and |
described within the prin-
inventlon. . |

‘having a centrifug
pawl cooperative with one ratchet-tooth and

the ratchet
facing ratchet-teeth and the
carrier having & centrifugal starting
pawl codperative with one ratchet-tooth and
movable by centrifugal force out. of engage-
ment therewith and a centrifugal power-
awl cooperative with the oppositely-
facingratchet-tooth and movable by centritu- |

a predetermined centrifugal

comprising a power-
storing device, 2 ratchet member connected

and 2 centrifugal power-stor--

member connected
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for the storing pawl controlled by the power-. 66
storing device. | - |
5. An engine-starter comprising. a power-
storing device, a power—transmitting member
connected thereto, a part rotatively con-
nected with the engine, centrifugal engag- 70
ing device carried DYy the engine-connected
part and movable by centrifugal force mto
engagement with the power-transmittin
member, a wedge-part having an Inclinec
engagement with the power - transmitting
member, means controlled by the power-stor-
ing device for partly rotating the wedge-part
relatively to the power-tra,nsmitting mem-
Der, and releasing means for the centrifugal
engaging device operated by the resultant 80
lateral movement of the wedge-part. '

6. An engine-starter comprising a power-
storing device, a power-transmitting member
connected thereto, a rotating pawl carrier
connected with the engine, & centrifugal pawl 85
carried by the pawl carrier and movabﬁ; by
centrifugal force into. engagement with the

ower-transmitting member, 2 wedge-part
naving . an inclined engagement with ‘the
'power-transmitﬁing member, means CON-
trolled by the power-storing device for partly
rotating the wedge-part, and releasing means
{or the centrifugal pawl, such releasing means
being carried by and rotatable with the pawl
carrier and rotating in contact with the
wedge-part. I -

7. ‘An engine-starter comprising & power-
storing device, 2 power transmitting member
connected thergto, a part rotatively connect-
ed with the engme, a centrifugal engaging
Jevice carried by the engine-connected part
and movable by centrifugal force into en-
cagement with the power-transmitting mem- '

er, a Treleasing pin having an inclined face
and codperative with the centrifugal engag-
ing' device, and means controlled by the
power-storing

to secure by Let- |

carrier connected
member having
al starting 75

ce out of engage-

connected |
carrier connected |
member having

therewith, and a
_en%a,gm__ - move-
95

carrier connected | 100

a] starting

out of engage- 105
ng device for thrusting the re-
easing pin Into releasing position.

i % L ]

. An engine-starter comprising a power-
storing device, a'powgr-transmitting member 110
connected thereto, a part rotatively connect-
ed with the engine, a centrifugal engaging de-
vice carried by the engine connected part, re-

pawl con-.

thereto and a rotary paw! carrier connected leasing means for the centrifugal engaging
with the engine, the ratchet member having | device, & threaded sleeve controlling the re- 115
‘iwo oppositely-facing atchet-teeth -and. the | leasing means, and a threaded part con-
~ engine-connected part having a centrifugal trolled by the power-storing device and co-
starting pawl codperative with one ratchet- operative with the threaded sleeve.
tooth and movable by- centrifugal force out of 9. An engine-starter comprising 8 power-
engagement therewith. and a centrifugal | storing device, & power-transmitting mem- 120

60

.. pawl

P

g

" mined centrifugal force, an

_ awl coOperative with the op-

for moving the starting
awl Into engagement, o, detent for restrain-
the engaging movement of the storing
until the development of a predeter- |

+ -

ber connected thereto, a part rotatively con-
, | nected with the engine, a centrifugal engag-
ing device carried by the engine-connected

| part and movable by centrifugal force into . -
engagement with the power-transmtting 125
member, a wedge-p ]

a- art having an inclined
é’ng&%ement with . the power-transmitting
er, & non-rotative part movable by the

d releasing means j mem




e

power-storing device into. operative position

‘and codperative with the Wed'%ﬁ-pa,rt,andre-,

leasing means for the centri gal engaging
~ device controlled by the wedge-part. -~
5. 10. An engine-starter COMPIIsing a power-

storing device, & power-transmitting member | d
t rotatively connect=| vis by the engine-c , art, a
i threaded non-rotative sleeve, a threaded part .
controlled by ghe Power-storing device and

connected thereto, a pa vel;
ed with the engine, a centrifugal engaging de-
centri

10 and movsble b |
. gagement with the power transmitting mem-
ger, 8 wedge-part having an inclined engage-

-8 non-rotative part
16. storing device into op .
cillating arm and pinion carried by the power

€ non-rotative

- transmitting member, the arm heinfcoop_er-
‘the pin-
the wedge-part, and Treleasing |

ative with t hart on

7 lon actuatin ¢ .
20 means for the _centrifuga,l engaging device
| Controlled bythe Wedgemp&rt Lo - _

- 11. An engine-starter CQIMPprising a power-
-~ storing -
25
~ vice carried
and movsble centri
Ea,géx‘nent with the power transmitting mem-

er, a Wédge—P&I‘tﬁh&?ing aﬂ Hmllnec{ en-
80 Ea;g_ementwlth the.power-transmittin mem-

er, & non-rotative part ‘movable

power-storing device into operating _

and codperative with the wedge-part, and a

releasing pin having an melined face and co-

30 ‘operative with the centrifugal engaging de-
- vice and controlled by the'_wg‘r'ed_gg-part:

- 12. An engine-starter comprising a power-

- storing device, a power-transmitting member |
- connected thereto, 'a,"pa,rt-"-rotativ,ely-_-éannect+f_
40 ed with the engine, a centrifugal engaging de--

vice carried by-the engine-connected part, a

threaded non-rotative sleeve, a threaded part

- controlled by the

45 wedge-part having an inclined engagement

~ with the power-transmitting member and: co.

| sleeve to be:
?Qrtly rotated ‘thereby, and releasing means
Tor the centrifugal engaging device controlled

-operative with the non-rotstive

50 by the wedge-part,

_ed with the engine, g centrifugal engaging
65 device carried by the engine-connecte _
8 threaded non-rotative Sleeve, a threaded
part controlled by the power-storing device
and codperative with the threaded s ve, &
‘wedge-part' having an ineclined engagement

60 with the power-transmitting member, an os-

- cillating arm and pinion carried by the power-

transmitting member, the arm being codper-

ative with the non-rotative sleeve and the

pinion actuating the wadge-part, and releas~

. Vice ca,rried-bg' the en ine-connected part -
ny

_ _ | with ¢
ment with the power-transmitting member,
movable by’the power-

. T power—tmnsmitting
erative position, an os-

cooperative with t _
‘the pinion actuating the wedge-

' device,.a power-transmitting member
. -connected thereto, a part rotatively connect-
ed with the engine, a centrifugal engaging de-
by .the engine-connected part
| gy lfuga;l for_c'e mto en--

| means for

| Ing the power-spring and 't
power-storing device and '

. . winding sleeve and comprising 4
cooperative with the threaﬁded;:;‘sleeve’ a

part, -

spring. ..
eeve, g |.

trolling the same,
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[ mg Iﬁéans for the centfifugal'engag'ing'rde'vice

controlled by the wedge-part. . S
. 14 An engine-starter comprising a, power-

"

storing device, a power-tr

wedge-part having an inclined ‘engagement

85

= 70

| codperative lvith “the -threaded sloove, g
.75 -
© power-transmitting member,’ an: .-

oscillating arm and pinion carried by the -

e non-rotative slegve and
. art, and a
releasing pin having an inclined ace and_co-
operative with the f

vice and controlled: by the -wedge-part.”

15. An engine-starter COMPrising a power- -
| storing device, a Ppower-transmitting mem-
ber, a lock-whee] and

‘gearin

-means for loc

and the power-transmitting. member -gnd

COMPriSing a gear carried by the lock-wheel,
' ({With the engine,
and means connecting the engine-coinnected .
‘part and the power-transmitting member in-
cluding centrifugal engaging means to effect

a part operatively connecte

the power-storing operation and -releasing
\Lor. the centrifugal engaging means, .
‘tand also including unidirectional engaging -

side of the

the other side of the power-storing ‘device.

- 16. An engine-starter com rising a power--
Spring, . a starting.':a,nd«win' 23
nected therewith, a lock-wheel and locking -
means controlling the same,

'

in

earing connect-

by .the loc

lock-whe

starting operation, t

beirig located at the ot}

_17. An engire-starter com

to the power-spring, a p
'0ck-wheel, means for
gear.agams’t rotation

lanetary

F

tion of the thrust thereon of the starting ef-

. sleeve con- .

engaging means; and also including

Irectional engaging means to effeet:the |

ile% ‘heel and pear.

ing being. located at one side of the power- o
Spring and the en agin and releasing means

' ﬁer-, side of the power-,

' prising a power- |

-Spring, a lock-wheel and locking”-means con-

tary gear on the

ocking the Pplanetary

on1ts axis in the direc- -

metnber, the arm being -

80.

centrifugal engaging de-

Anem--g/s5.
. . - 48 lor locking 1t,
connecting the power-storing device -

90 -

‘means to effect the starting operation, the,
lock-wheel and gearing being located at.one’.
power-storing device and the en-

- gaging and. releasing means being located at 1 00

ONnecv- 105
e starting and .
| ompri gear carried'

k-wheel and concentric with. the -

f_sta,_rtin'g*.a,n'd{~';;trindih'g!{sl-é'e#e',' “part opera-
tively connected with-the engine, and means
‘connecting the _engine-connected part. and

110"

starting and winding sloeve including con- .
tnifugal'engaging means to etfect the winding -
ATter comprising a power.| CEoriiion and ‘releasing means for the cen.
- 13. An engine-starter comprising a power-'| tri '
storing device, a power-transmitting member | 1
econnected thereto, a part rotatively connect-

120

125
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fort of the spring, a power-transmitting mem- t part and thereafter movable with the power-

ber concentric with the lock-wheel and hav- transmitting member to actuate the same.
ing teeth engaging with the planetary gear, a } 21. An engine-starter comprising a power-
part rotatively connected with the engine, storing device, apower-.tra;nsmlttmg-member |
‘and means for connecting the power-trans- connected thereto, a part operatively con- 55
mitting member therewith to transmit power | nected with the engine, means for connecting
“thereto from the spring for the starting oper- the power-transmitting ‘member and the en-"
ation and to transmit power from the engine- | gine-connected part, and a crank-receiving
connected part to the spring for the winding | sleeve movably connected with the power-
10 operation. - | I | tra,QSmitigingl'member by a pin and a cam- 60
~~18. An engine-starter. comprising 8 power- | groove and havin%la disconnecting projection
- spring, a loc -wheel and locking means con- | thereon, so that the initial operation of the
trolling the same, an internal gear connected || crank will cause the sleeve to be moved rela-
to the power-spring, & planetary gear on the | tively to the.power - transmitting member
15 lock-wheel, a part frictionally engaging' the | and the projection thereon will disconnect 65
. planetary gear and a lock-pawl connected to | the power-transmitting member and the en-
such part so that the frictional part will ac- | gine-connected part and the further move-
tuate the pawl to lock the planetary gear ment of the erank will cause the actuation of

-against rotation on its axis in the direction of the pOWer—transmitting member. . |

50 the thrust thereon of the starting -effort of |  22. An engine-starter comprising a shaft 70

the spring, & power-transmitting mnember | connected with the engine, a sleeve concen- '
concentric with the lock-wheel and having | tric with the shaft, a spring surrounding the
teeth engaging with the planetary gear,. a sleeve, means for connecting the sleeve with -

~_ part rotatively connected with the engine, ‘the spring .at one side of the spring, and

or and means for connecting the power-trans- means for connecting the sleeve with the 75
mitting member therewith to transmit power | shatt at ihe other side of the spring. .
thereto from the spring for the starting oper- | 293. An engine-starter comprising a shaft
ation and to transmit power from the engine- | connected with the engine, a sleeve concei-
connected part to the spring for the winding | tric with the shaft, a power-storing device,

30 operation. . R 7 | gearing connecting one end of the sleeve with 80
"19. An engine-starter comprising a power- the power-storing device. to re-store it with
storing device, a power-transmitting member | power, and means for connecting the other
connected thereto, a part operatively con- end of the sleeve with the shaft to actuate

" nected with the engine, means for connecting | the sleeve. o - o

35 ’_chelpower-tra,nsmi_tting member and the en- | 24. An engine-starter comprising a shaft 85

" gine-connected part, and manually operable ! connected with the engine, a sleeve concen- -
means operative first to disconnect the power | tric with the shaft, a spring surrounding the
transmitting member and the engine-con- | sleeve, means for connecting the spring on -
nected part and then to apply power to re- | one <ide thereof with the shaft to start the

40 store the power-storing device. | engine and with the adjacent portion of the 90

| 90. An engine-starter comprising a power- sleeve to rewind the spring, and means for
storing device, g power-transmitting member | connecting the shaft with the sleeve at the
connected thereto, a part operatively con- other side of the spring.to actuate the sleeve

~ nected with the engine, means for connecting | and rewind the spring. . | -

45 the power-transmitting nember and the en- | In testimony whereof I have affixed my 95
gine-connected part, and a crank-receiving | signature in presence of two witnesses. =

“member connected 1o the power-transmit- . ~ CLYDE J . COLEMAN.

ting member and initially movable with re- ! Witnesses: - R

~ lation thereto to disconnect the power-trans-. HeNry D. WILLIAMS,

50 mitting ‘member and the enginef-conne_cted\ j ~ DERNARD POWEN.

drd
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