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To all whom, 1t may concern.: o

Be it known that 1, Cuype J .-COLEHAN, a citizen -of
the United States, residing at the borough of Manhattan,
city of New York, in the county of New York and 'State
of New York, have .invented certain new and usefu]
Improvements in Automatic Engine-Starters, of which
the following is a specification, reference being had

- therein to the accompanying drawings, forming o part
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- & detail rear elevation.qf the cup of the releasing means,;- ,
and connected parts. Fig. 5 is a front elevation of the- |’
starter, with thé cap or end part of

L5

‘realization of
the following specification.

- releasing means whereby

thereof. . | L | o
My invention relates to starting means for engines not

&

.- . . . o L .
seii-starting, such:ag €xplosion engines, and means om.

bodying my invention are Particularly adapted for
use on engines of automobiles by reason of thefrequent

Tnecessity in theé use of automobiles for the performance

of the starting operation.

.

My invention hag for its obj'ect's- simplicity of con-

struction, durability,

other advantages which will appear from

My invention relates to starting means whereby a
power-storing device ig connected with the engine to
perform the operation of starting’ the engine, algo to

vice is disengaged or released from the condition where-
by it effects the connection of the engine and the power-

power-storing operation. = _ ~ o
My imrention'alao relates to the general construction
and arrangement of parts and to means for manually

storing power in the Ppower-storing device and for turn-
ing the engine independent_ly of the power-storing .de-
vice. . et

invention illustrated in the accompanying drawings
and will thereafter point out my invention in claims.

Figure 1 is a vertical longitudinal central gection of
the starter.” Fig. 2 is a rear elevation of the same,
partly broken away to show the interior construction.
Fig.3isa transverse ‘vertical section taken on a plane
indicated by the line 3—3, in Fig. 1, and partly broken

away. Tig.3%iga detail end of one of the pawls engag-
- 1ng the ratchet on the spring-carrying sleeve: i

the casing removed
and other parfs broken away. Iig. 6'is a rear eleva-
tion of the releasing lever: Fig. 7 18 3—~--ir‘eih'ﬁcalﬂaxial
section of the same.

pinion connected to the releasing lever,
end elevation of the same. I1g. 1013 a rear elevation of
the spring connecting the lever and ‘pinion. - Fig. 11 is

bled. Fig. 12 is a front elovation of the non-rotative
disk for actuating the releasing 1éver. Fig. 13 is g
part a-iial“sf;ecti;__m and part elevation of the same. Figs,

o

reliability In operation,.and the .

| part or internal gear and external ratchet f is fitted o
| rotate on the OHter-Peripherieﬁ of ﬂ?e ratchet-teeth- and

Fig. 8 is g r-;ea;_i eleévation:of the |
Fig. 9 ig an .

a transverse axial section of the lover and pinion, assem-

1 .recessed to receive

- outer sleeve being fitted

Tatchet-teeth on the outer. sleeve
movement from the Spring-carrying outer.sleeve ¢ to
the rotative part f in the direction of rotation of the-

[ 14 and 15 are respectively an axial section and a front

elevation of the screw-threaded
the releasing disk. Fig.
tion of the non-rotative disk,
and adjacent parts. Fig. 17 is an elevation partly in
section of the combined star'ting.'and winding crank. |

The engine in connectign with which the starter is
to be used is not shown in the drawings otherwise than

sleeve which actuates

by the illustration in Fig. 1 of the end of jts shaft 5, this

shaft being coupled to the starter-shaff ¢ by a coupling
or clutch device shown as a collar 6 on the engine-shaft

projections from the end collar 9 on
the starter-shaft e | | |

The,direction of rotation of the engine is indicated
by the arrows z. The rotative force to start the engine
originates at the coil 8pring @, which ig secured’ at its

16 is a, horizontal central sec-
screw-threaded sleeve -
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outer end to g stationary casing or drum d and at its -

-

inner end to the spring.-

n which, with an intermediate bushing, is fitted to ro-
tate upon the starter shaft ¢.

ratchet-teeth formed at its Inner end, and g rotative

18 connected to the outer-sleeve by a plurality of Spring
pawls % (see Figs. 3 and 3%), of which three are shown,

|-each pawl being fitted to slide radially in V-shaped

The outer sleeve ¢ has -

79

80

grooves formed in the rotative part f and béing yield-

ingly thrust inward by a spring A/

€ 80 as to tmpart

Power-gpring.in its starting or power-applying opera-
tion and to impart movement from the rotative part f

| to the spring-carrying sleeve e in the reverse direction
O power-storing operation. ,.

during the spring-winding

The function of this pawl and ratchet connection is to

and engaging the -

85

90

prevent the momentum of the parts from carrying the

spring beyond'its unwound condition at the con clusion

of the starting or power-applying operaigian in the event
of the complete unwindiigg of the spring. "

- Planet pinions 7 and

| 9, this brake-disk having a rear outer flan ge, the outey

periphery of which is fitted to rotate in a bearing

05

100

formed by a stationary flanged ring ¢/ of the casing and

the end of which bears against the
the casing, and this brake-disk providing a bearing at
its Inner periphery for the rear end of the inner sleeve
7. A brake-band jentersa V-shaped peripheral groove
in the brake-disk ¢ and very nearly encircles the brake.

disk:(see Fig. 2) and is secured at one end by a screw 42
is connected at its other

to the stationary ring g’ and

end by a chain 7 to the boss of a pivoted lever k, this

rear end plate g2 of

105

110



" -Iever belng actuated” to normally apply the brake by—' Bﬁﬁﬁg, rt}_le o.peratiﬂn. will be the same, since the start-

- means of a hehca.l extension spring I, .which is con-

- '.;nected at one end to thelever k and at: the other. end‘ 1.
“to a rod ¥ adjustably held in a stationary stud 2 pro-.h;
connected mth an operating pedal or other smtable"[

-

jecting from the casmg A brake-releasing wire %/ is

-~ operating means (not shown) s0 that, at the will of the |

operator, the brake may be rejeased and the brake--|

10

disk permitted to fotate under. the actuation- of ‘the

power-spring. . Normally the brake-disk-is: locked- or-

- held from rotation and the brake canstructmn 18 a.¢on-

~ venient and effective:form of leékm‘g device, and tﬁe :
braLe—d1slc is properly describable asa lock-wheel. |

15.
-~ rectional " éngaging- means - consisting . of - pawls..and ‘|
- ratch@ts but. Hmd:ependenﬂyf of -the -gearing provided |:

When the brake-disk is released, the thrust of the |
-power-sprmg is applied to the starter-shaft thmugh di-

- for the.winding or power-storing operation. . - The con-

~necting ‘means include the pawl and. ratchet connec-
‘tion above described between the outer or spring-carry-
. ing sleeve ¢ and the rotative part f, and also. include

-~ ratchet-teeth f* on.the outer periphery of the. rotatwe .,
- part f, co-acting with spr mg-actuated stop-pawls f2 car-

ried by the brake-disk g.: .8ix: of these- .pawls f? are

25

-shown, arranged so as to engage ratchet-teeth /. of the
mta.twe part f in different positions: of the-rotative.
 part, ‘thereby. producmg the effect -of-small ratchet--
“teeth - without-the -consequent reduction of the size of

 ithe teeth, -and thereby preventing-material backward
30

movement at the conclusion: of the. power:storing: or

. -winding operation. The" ‘means: ]ust described - carry

35

the thrust of the wound pawer-spnng ta-the brake-disk :}
g and aecurely hold the spring: in-wound pesition so

long as the brake-band j is-applied to the brake-dlsk g.

‘For the purpose of imparting to the starter-shaft.the

- . spring-actuated movement of the brake-disk, when the
- - brake-disk isreleased, a friction-controlled ratchet con-

“nection is provided fPOIﬂ the brake-disk to the starter-

. ghaft, compnsmn- a plurality of starting pawls s pivot-

-"t _40

- ally mounted upon: pins 8/ projecting from-the brake- |

- disk-and also. pivotally connected by pins s? to-a drag-

- ring z:and :engaging the teeth.of a:starting ratchet-

-:wheel ¢ suitably secured upon.and _shown: a8 keyed to

45

- the starter-shaft ¢

against the inside face of the-rear end-plate g2 of the

~ -caging, by means of helical sprixigs z/; arranged between
. the drag-plate 2and the brake-disk, .and this drag-plate |

- swings the starting. p&Wla 8. qulckly inward. into engage-

. ment with -the /teeth.of the starting ratchet ¢ on the |
. spring-actuated: movement of the brake-disk immedi-

: a,tely following the release of the brake-disk; and holds

5 5

-1 60

- the. pawlsr In engaged: position: so long as-thetorque of
..the spring is. apphed inthe startmg effort.
- the. operatmn of -thie-engine, under:its owWn power, ro-:

tates'the starter-shaft c.and the starting ratchet ¢ more {:

«rapidly. than: the torque: of the:spring: rotates these

- .;parts; the starting pawls. s are pushied -outward by the
~ .ratchet-teeth.  ‘This condition will: uﬂua]ly :be attained
- before the exhaustion of the power stored in:the. power-
spring,-and will become evident-io the. epemtor,fwho .-

will release the pedal or other controlling. means, thus

- «-permitting the brake-disk to be'gripped.and lncked by
- ita” brake-band. -.Should; . howewer,: the. -contralling |
Emeam or pedal:be-held in released conditiondora siffi-:

.ll-'

b

F] r
-\‘-

R~ LA

clent time: for the: exha,ustmn of the pawer stored in the

o -.'_8..37}795 R

The drap-ring z is pressedirearward

As 8001 a8

o

- ing ratchet. will push its pawls outward and the brake- .

dlak will come to rest. ' The drag-ring z will hold the
] sta,rtmg pawls s in the outer positions to which they
_have been pushed by the starting ratchet ¢ and they
will be-held in this disengaged position so long as the
-engine continues to run and when it stops and until

engine, - -
The planet pinions 3 ‘mesh with the internal gear

wheels m, which as aforesaid are gsecured. to the planet

it pinions 4, -mesh-with- gear-«teeth n/ formed:upon the
;inner-sleeve n, and.these. pinions - and gears transmit
rmotion-from the-inner sleeve n to. the-rotative part f 80
--with. the desired reduetion-of speed for the mndmg or -

the power—sprmg is again put into- operatmn to start the |

70

formed upon the rotative part f, while the planet gear-

-power-storingoperation. of-the spring. : -This-transinis-

} gion of motion:will occur while the. brake-disk gisheld

from rotation, the pinions and gea.rs rotating:freely on

‘their.studs wluch -project - from:-this - brake-disk, and

85

I awhich. are stationarily. held and act as fulﬂrums when

the brake-disk is-locked.

The actuation-and -centrol of: the: mner sleeve n- Ior‘k

. the performance of the winding or power:storing ﬂpera-
tion is effected by means located -between: the power-
| -spring :and: -the front :end of -the.starter, these means
+ including a:cup. p;:the hub p/ of-which is @ecured upon
thereduced front end of the.inner sleeve n,; as. by -the

~key #?, and is-shown as.provided .with two inwardly

| extendmg projections or internal ratchet-teeth r which
- co-act :with centrifugal pawld u, of which twe also are
shown. :Theses centrifugal .pawls w are carried by a
block smtably secured upon-the starter-shaft ¢ and
shown. as. keyed::thereon; the ‘cerntrifugal pawls being

1- fitted - at-their rea,rtends an: ha]f round sockets in the:
't block ¢-so: that they may swing outward at their front

ends to enga.ge the ratchet-teeth 7. -They are normally
|- heldin inner positions.by spring detents y which en-

..]..-ga.g& in -depressions-in the centrifugal pawls and act to
sufficeint cen-

-restrain: the -centrifugal pawls until a
-trifugal: -force: has “been. -developed to tbrow -them
quickly outward into engaging positions.
- engine:-has attsined the sufficient;-speed’ selected for
rthe: Wmdmg operation,: these .centrifugal pawls are
:thrown. outward . by centrifugal:force into engagement

When the

90

106

105

110

with: the rartc:het*teeth 7 and thereby the cup p.and the
.inner:sleeve » upon which it is.secured are caused to

. ' The::winding . or' power-storing operation is discon-

‘storing,-usually just: before the spring has been fully
-wound;:and:this discontinuance of the winding opera-
tion: is: bffected by the forcible dlsengagement or re-
lease of'the- -centrifugal pawls u, |

+The nontro]lmg INEAns: ‘whereby the pawl—releamng

1

‘tmued automatically by the power-spring or retractive -
-device at-a predetermined point of winding or power- -

f'xotate withthe starter-shaft and the spring is wound
:th:ough the speed-reducing gearing above ‘described.

137

120

~operation is' effected: include an externally threaded

{:s8leeve -2 .engaging with an internal thread on the front

end of: the outer.or. spring-cairying sleeve ¢, and-a non-

:| rotative plate 3,. having:projecting: ﬁngers or keys 4,
-entering grooves or:ways 4* of the threaded sleeve 2

125

(gee: Flgs 13—-15). to: prevent rotation of the threaded

‘tlonary. arms 10 entenng natches 10EL in itg outer pe-

‘gleeve. :The plate 3 igitself held: from rotation by sta-

130 |
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 riphery (see Flg 12)’. the station_a;j ﬂ.rmslﬂprmectmg The qs:g:;ilié.ting .:mqvemexit of the lever 14 relatively
.~ from & front bearing-block.7 secured to.the casing drum-|-:tq the cup ‘P causes a partial rotation of a pinion 15 .

- d{see Fig. 16).. - By reason of the fact thatthe threaded | which is mounted concentrically with the axis of the

“sleeve 2 is non-rotative, it is caused: 10 tiaverse longf: -lever 14 'on the pin 13.and has-a.slightly yielding ¢on-
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69 have beoen released.

vicldingly held against the front stop 22¢ by a spring
22°.  This engagement will introduce a frictional ro.
sistance snch as will be effective in overcoming the
momentum of the parts after the centrifugal pawls

“ g}

present different portions of their peripheries at dif-
ferent operations -of wedging the centriiugal ' pawls

75

-9 tudinall as”the power-spring unwinds or-is -wound; | nection therewith, this yielding connection being 70
- and during the winding movemerit it is moved forward effected by a helical torsion f_zipring 15" (see Fig. 10)
and pushes the plate 3 ff?l'Wal‘d toward the cup D, the | which is located between the stud 13 and the hub of
Plate 3-being at all times yieldingly pressed rearward | the lever 14 and engages at one end with the pinjon -
- by spring fingers 11, secured to_the casing drum d (see | 15 and at the other end with the lever 14. (see Fig. 11).
10 TIig. 5) and entering pockets 118 in the plate 3 (see Fig.:| The éxtent of this vielding movement ig controlled
- -12). As shown in Fig. 1, the sleeve and plate have by a projection 15* on the Pinion engaging a projec-
. Dearly reached the outer limit of their novement and | tion ]4b on the lever with g slight freedom of move-
-, the winding. operation’ is about to be discqllt_iml’ed-i 'l ment for the action of the spring. This spring yields -
- . An oscillating lever 14 is Ca;‘rxed by the cup » being .When the lever 18 actuated by the cam-projection 3* -
15 fitted to oscillate upon & pin 13 projeetine therefrom, on the non-rotative ‘plate 3 and remains under torsion ‘80
" ° "and this oscillating lever 14 carries a cam-roller 12 on 80 long as the lever is actuated by the cam to peiform
‘one arm thereof, - this é_am-rcillen normally Proj ecting | the releasing . operation; but exerts its resilient force
- in the path of the non-rotative plate 3. The oscillat- | ¢ the conclusion of such forcible operation to effect-
(-t ing lever 14 is yieldingly held. in such position by a | ively complete the withdrawal of the “centrifugal
20 helical extension spring 21, secured at one end to a. pawls clear of engaging positions. _ | 85
- lug projecting from the cup p and secured at the other l - The pinion 15 ‘meshegn with gearteeth formed upon -
end to the lever 14 and-holding the léver against 2 sL0p- | a portion of the periphery of a disk 16 of a thrust-part
- pin 21* projecting from the cup'p (see Iig. 4), The including this disk 16 and an_annular releasing plate
o -movement of the non-rotative plate 3 outward or to- | 18 located inside the cup, the disk 16 and plate 18
25 ward the cup p and the rotation of the cup P and con- being connected by projections 17 ‘extending forward 90
.. sequént orbital movement of the oscillating lever 14, “irom- the disk 16 through arc-shaped slots formed in -
brings the. cani=roller 12 on the. oscillating lever in con- the web of the.cup » and of'sufficient length to accom-
- tact with a cam-projection 3* on the approaching face | modate the part rotative movement of the thrust-
of the non-rotative plate 3. Initially the face of the, | part relatively to the cup p, and the plate 18 is se-
cam-roller will usually come In contact with the.face 1_ cured to the projections 17. at the ffont ends ;thérépf, 95 .
“of this cam-projection, and as the roller ig yieldingly- | ag by the screws shown. Cam-pins 17% are also Car-
held axially by.a spring 124 located between the roller ried by the t}i'ru,sﬁ-pa_.rt, their outer ends 'be'ing shown
and the lever 14, the roller will be pressed toward the | a8 secured in the projections 17 hy the same screws
lever until its orbital movement has carried it beyond | that secure the disk 16 thereto, and these cam-pins
the cam-projection 8 and willrthen spring toward the extend inward freely through wide slots in the hub 100
plate so that whien it next approaches the Cain-projec- | p/ of the Cup: p and enter helically arrénggd. ‘cam-
- tlon it will beiadvanced in such position as to effect- grooves formed in the reduced front end of the inner
ively engage therewith. "To further assure an effective | sleeve 'n. " As the cup p is secured upon the . r
. engagement of the camzroller 12 and the cam-projection | sleeve n, the partly rotative movement of the disk 16,
3%, a flange is formed upon the roller and a counterpart | resulting from its actuation by the pinion 15, causes 105
_groove is formed on the advance radial edgo and on the | the cam-pins 17* to move in the cam-grooves in the .
coe T peripheral edge of the non-rotative plate, and when | inner sleeve n, and thereby -the thrust-part is pro-
| the roller next encounters the cam-projection, this Jected forward ortoward the block ¢ which -carries the
flange and groove will engage so as to effcctively pre- centrifugal pawls- . ‘This movement ig imparted to
vent. the roller from slipping off the cam-projection. | releasing pins 19, which. are annularly grooved so ‘ag ‘110
- +." The mévement Y the lever 14 resulting from contact | to be engaged in an inner annular groove in-the re-
- -of its cam-roller 12 with the end of the cam-projection leasing plate 18, and which are fitted to slide in bhegr-
3* will be first a backward and inward swWinging move- Ings formed in the block’¢, and pass through perfora- -
ment and then-a backward and outward 'éwinging tions 1n the centrifugal pawls u. The releasing pins .
movement until the roller 12 hag beeimpoved outward | 19 contain cylindrical portions-of different diameters- 115
-sufficiently to mount and roll.in contact with the 7 united .by frusto-conical portions and as they are
- periphéral ledge of the cam-projection and thereafter | thryst forward these frusto-conical Portions are.thrust
- the rotitioh of the cup p will not cause the further { forward lrito contact with the walls of the perforationg
" . ovement. Ef the oscillating lever 14 relatively to the |-in the centrifugal pawls and force the centrifuga] *
95 cup p.; Aq' the lever 14 is thus osc¢illated, aspring- | pawls inward out of engaging Ppositions. The anny- 120 -
' pawl 14, which i+ carried on an obliquely arranged | larly grooved éngagement of the releasing pins 19 and
short arm of the lever, will engage with an arc-shaped | the releasing plate 18 permits the pins 19 to revolve’
. ‘internal ratchet-bar 22, which is carried by a ring 22 | orbitally with the starter-shaft ¢ and also to rotate on
this ring heing fitted to oscillate on the front bearing- | their own axes when not restrained by frictiunal con- .
block 7 between stops 22¢ and 22¢ on the casing and l tact with their respective centrifugal pawls, so as to ‘125

inward, and this annularly, grooved engagement also:

permits the releasing platd 18 to rotate freely with

the cup p and inner sleeve n, but;t;lg};e_rtheless assures 130
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pesitive actuation of the releasing pins by the releas-

ing plate both in the engaging ‘and releasing move-

- ments of the releasing pins. The result of this release
- o'r_ﬂisengag‘em'ent' of the centrifiigal pawls w is that
the starter-shaft ceases to impart rotative movement
. +to the cup p. The retractive action of the power-
.. spring will then be exerted ‘during. the brief interval.
- which will elapse before the engagement of one of

the stap-pawls f? with a tooth on the rotative part f,
but any backward rotation of the cup p resulting

" - therefrom will _fnerély cause the arc-shaped internal

- movement will

20

ratchet-bar. 22 {0 be moved backward by engagement
therewith of the pawl 14* on the lever 14, and such
be ‘within the limit of the movement
of:such bar between the stops 22° and 224, The re-

- sulting position -of parts is shown in Fig. 5, the cen-
. -trifugal pawls u being inward out of engaging

_ _ posttion
and’the pawl 14* on the releasing lever 14 in
ment with the ratchet-bar 22, The power-spring ¢ is

now fully wound gnd the starter ready ‘to perform: a

 starting “operation. So long-as the brake-disk ¢ is

29

- . 8pring, as it-inwinds,

30

. 35

40

- by its spring 2}:back 1o the disengaged position shown -

45-
~ . ing the threaded nan-rétative sleeve 2 to'be withdrawn

20

locked by its.brake-band j

the power-spring. a will
remiain fully wound; and the starter will be ready to
perform its: starting operation at the will of: the oper-

ator.. When- the brake-band is released - and -a start- i

Ing operation perjfoimed, as-heretofore described,,the

the planet-pinions ¢ arid planet-wheels m to the inner

“sleeve n without rotation” of the planet-pinions and
- planet-wheels on -their own 2xes. Thus the inner

sleeve n and the cup p carried th«_erebj,{ will be rotated

in’the same direction in which they were rotated
when ;winding the spring, agd..the pawl-14® and the
. " spring. 22¢ will carry the ratchet-bar 22 into contact

- with its front-step 22°and thd pawl 14* wili thereafter |’
. click over.the teeth of the ratchet-bar until it moves
the releasing

clear thereof and .the cam-roller 12 on
lever 14 will be carried forward in its track on the pe-
riphery of the non-rotative-plate § until it has moved
clear of the i:'am-Prajectidnﬁ% and will then be swung

in Figs. 4 'and ‘1, it- being remembered that the un-
winding of the power-spring is at the same time caus-

and ‘that the non-rotative plate 3 is being. caused to
foilow this movement by 1ts spring-fingers-11. -

and of-.the disk 16 engaged therewith and, in,conse-

. quence of this movement, the thrust-part comprising

- the disk 16.and the annular releasing plate 18 will be

55

60

withdrawn ‘and will withdraw the releasing pins 19,

all of these parts being returned to the positién shown
in Fig. 1, and thereby ‘the centrifugal pawls © will .be

- released. With the céntrifugal ‘pawls thys ‘releaged;,

these pawls are,in condition-to be moved it ‘engage-

ment by centrifugal force and to cause the rewinding
of .the power-spring a as soon -as the engine attains

the predeterminéd speed &elected as suitable- for

- the winding operation. It will be noted tl;at‘a'com-"
- paratively -small unwinding movement ¢t the power-

spring will release the centrifugal pa‘é#l_g and thus put

65 the starter in condition to be rewoind and therefore

.i,‘:} I1

engage- |

vill rotate the rotative part f-
. and the brake-disk ¢ and the inner sleeve 7, the rota- |
. tive movement-of the part:f being rmparted “through |-
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| ok | front fare thereof and covers and incases the
The return -of the lever 14 to disengaged position
will ‘cause a reverse partial rotation of the pinion 15

'rewinding'u will occut after every material
| movement of the spring,

| and of rewinding it in

.*l"'_l'*'lr A

unwinding
so that the spring will be re-
stored to fully wound condition whether or not its full
force has been exerted in the starting operation.

- For the purpose of initially winding the power-spring
the unusual-event of an opera-
tion of the engine through such ashort interval of time
that the spring has not been wound by the engine, or
of a failure to start

of operation of other parts, as, for example; of the spark-

ing device, I provide a combined winding and shaft-

operating crank 26, the end of the hub of which has dia-
metrically opposite recesses 27 for en gaging with a
cross-bar 28 secured on the outer end of the cup p, for
the purpose of winding the spring. The crank also

as to-engage the cross-pin-30 at the front
end of the starter-shaft to directly operate the starter-

_ehaft.and engine-shafts, and this sliding sleeve is con-
| trolled by a spring-pin 31 so that it can be pushed for-

ward into operative position, as shown in Fig. 17, or
withdrawn from such operative position, and will be

__ the engine by the spring, such as
nay result from a lack of proper adjustment or failure

78

75

80

“has a° sliding-shaft—opcrating sleeve 29 shaped at its -
inner.end so

89

held in either position by _theﬁ_sﬁring—pm 31. If, for

example, .it is ‘desired to turn the engine-shaft, as for

crank 13 used in the position shown, with the shaft-
operating sleeve 29 in forward position. Ifj-however,
an engine-starting operation under power is desired,

-the shaft-operating sleeve may be withdrawnand then

the crank will engage the cross-bar of the cup and will
wind the spring, this winding of the
complished through the reducing gearing and requir-
Ing comparatively little effort, and effecting the auto-
matic operation of the releasing mechanism when' the
spring is fully wouhd,

cup p andSother parts which are rotated during this
wiiding movement, are the centrifugal pawls u, which

“do not oppose this winding novement, although free to"
by the thrust-pins 19 at the

swing until restrained b
completion of the winding operation, |
The framing is such as tp house and protect the parts.
The rear end plate ¢2, the flanged ring ¢/, and the cas-
ing drum d have been already described. A smaller
drum or cap 24 is securéd ‘to-the caging drum d at the
I releaging
mechanism.  This cap 24 has g sufficiently large. open-
Ing about the protruding end of the starter-shaft ¢*to
permit\ the hulb of the combined winding and ‘shaft-
operatiﬂg_ crank -0 enter into engagement with the
cross-bar28 of t  cup p. ' | |
It is obyious t. .t variqus modifications may be made

in- the cqi,@fuction shown and above ‘pa.rticﬂlﬁ”fy de-
scribed within the principle and' scope of my inven-

tion. '

F o

A

1. An engine starter comprising a power-storing device,

an engine-actuating member normally connected to rotate
| with the engine, means for rotatably connecting the power-
| storing "device and the engine-actuating member to start

the engine, said means being constructed and operating to
operatively engage the engine-actuating member only when
the power-starting device tends to rotate faster than the

90,
1nspeection, adjustment or lubrication of parts, the

95, °

spring being ac- |

100

it being notéd that the only "
‘Pawls connecting the starter-shaft, which is stationary -
during this hand-operated winding' movement, and the:

105 -
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- What I claim and desire to séciré by Letters Pat-
“ent is:— .
126

130
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of engagement during the continued
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engine and being movable out of engagemenc by the rela-
tive rotation of the cngine-actuating membery during the
normal operation of the cngine, and frictional means for
holding saiq conneeting means out of cngagement until the
starter is agnin thrown into operation to start the engine,

2. An engine starter, comprising g power-storing dwicm‘
N engine-actuating member normally connected to rotate.

with the engine, means for rotatably connecting the powor-
storing device with the engine-actuating member to syt
the ongine, said nmeans bDeing construeted and operating to
operatively engage the cngine-actuating member only when
the power-storing deviee tends to rotate faster than the
engine and being movable out of engagement by the rcla-
tive rotation of the engine-actuating membey during the
normal operation of the engine, and frictional means oper-

- ating to hold said connecting means out of engagement

during such normal operation and to throw the connecting
means into operation when the starter is again thrown into
operation to start the engine, o

; comprising a power-storing device,

3. An engine-starter
means for connecting the power-storing device and an en-

gine to start the engine, stich means including a pawl oper- .

ated by the.pﬂwer-storing device and a ratchet normally
connected with and operated by the engine, the pawl being
movable out of engagement under the forward impulse of
the engine, and means for frictionally holding the pawl out

4. An engine-starter comprising g power-storing device,
means for connecting the power-storing device and an en.
gine to start the engine, such means including a pawl oper-
ated by the Dower-storing device and a ratchet normally
connected with and operated by the engine, and means for
frictionally controlling the pawl so as o move it into en-
sagement with the ratehet under the forward impulse of

the power-storing device and to hold it out of engagement
~when it is pushed ont

of engagement by the forward im-
pulse of thq engine,

5., An engine-starter- comprising a power-storing device,
means for connecting the power-storing device and an ep-
gine to start the engine, such means including a pawf oper-

“ated Dy the power-storing device and a ratchet normally
connected .with and operated DLy ‘the engine, and a ‘drag-
Dlate frictionally controlling the pawl

S0 as to move it into

cngagement with the ratchdt under the forward impulse of

the .powel'fs_tu‘l;ing device and to hold it out of engagement
Wwhen it is. pushed. out of engagement by the forward im-

pulse of the engine.

6. An engine-starter comprising a power-storing device, -
means for connecting the power-storing
gine to start the engine,
“of pawls connected to
‘ratchet-wheel connected to ‘the engine, and an annular

such nieans including a plurality
the Dower-storing device and g2

drag-plate connected to all of the pawls and frictionally

controlling the same so as to move them into engagement -

with the ratcliet-wheel under the forward impuise-of the
power-storing device

when they are pushed out of engagement by the forward
impulse of the engine, - | g .

7. Apn engine-starter comprising a power-spring, a rotat-
ing part operatively connected therewith, a sleeve concepn-:

- triec with the spring-connected part, gearing cnnnedting the
Spring-connected part and sleeve at one side of the Spring,

a part operatively connected with the engine, means for
connecting the sleeve with the engine-connected part at the

other side of the spring, to wind the spring and starting
Imeans-for connecting the spring-connected part and the ;

engine-connected part independently of the gearing.

8. An -engine-starter comprising a'power-spring,_a rotat-
ing part operatively connected therewith, a lock-wheel and
locking meahns contrniling the.same, the lock-wheel being

- connected with the spring-connected PAXLS SO as to e en-
gageable therewith in only
sleave concentrie with the

one direction of movement, g
spring-econnected part, gearing
fulcrumed on the lock-wheel and connccting the spring-
connected part and sleeve, a part operatively connected

with the engine, means for connecting the slecvoe with the

cngine-conneeted part to wind the springs, and starting
means for connceting the lock-wheel and the engine-con-
necied part independently of the gearing. 5

running of the engine.

eratively connected with the engine,

device and an en-.

and- to hold them out of engagement.

operatively connected with the cngine,

S

f ing part operatively connected therenfith and having intor-

nal gear teeth, g lock-wheel ang locking means controliing
the same, the lock-wheol heing eonneeted with the spring-
connected PArt so as to be engageable therewith in oniy
one direction of movement. a sleeve concentrie with the
spring-connectoed part and having eear-teeth thereon, plan-
Crary gearing carvried by the loek-wheel and meshing with
the teeth upon the spring-connectod part and sleeve, a part
operatively connected with the engine moenas fer connect-
ing the sleeve with the Eilginu-{:ﬂnnoﬂrwfl part, to wind the
spring and means for connecting the lnc_li-whlﬁel amgl the en-
gine-connected part to start the engine, comprising o
ratchet-wheel on the engine-connectod part and a pawl on
the loek-wheel, | "

10. An engine-gtarter comprising a power-storing deviee,
a part operatively conneeted therewith, g rotating part op-
eratively conneeted with the engine, a centritugnl engaging
device movable by centrifugal force into engasing position
to connect the engine-connected part and Dower-storing de-
vice, a thrust-part having an inclined engacement with the
power-storing-devico-conneetod. part,

movable by the power-storing device into operative posi-

tion, an oscillating arm ecarried by the power-storing-de-
. Vice-connected Part and codperative with the non-rotative

part and controlling the thrast-part, releasing means for
the centrifugal engaging deviee controlied by the thrust-
part, and a

plete the releasing movement. -

11. An engine-starter comprising a power-storing device,
a part operatively connected. therewith, a rotating part op-
a centrifugal engaging
device meovable by centrifugal force into engaging position
to connect the engine-conneeted part and powergtoring de-
vice, 5 thrust-part having an inclined cngagement swith the
power-storing-device-connected part, g non-rotative papt
movable by the pﬂwvr-storing device into uﬁerntlve post-
tion, an oscillating arm ana pinion earried by the power-
stﬂ1‘ing-device-c0n113::cted part, the+~arm Deing cobperative
with the non-rotative part and the pinion actuating the
thrust-part, releasing means for tho centrifugal engaging
device controlled by the thrust-part, and a yielding resil-
lent connection between the arm and pinion and opcrative
to complete the releasing movement. | }

12. An engine-starter comprising a power-storing device,
a part operatively connected therewith, a rotating part
operatively connected with the engine, a centrifugal en
gaging device movable by centrifugal force into engaging

- position to connect the engine-connected part and power-
- storing device,

a thrust-part having an inclined engaeh-

ment with the power-storing-deviee-counected part, a non-

rotative part movaple' by the power-storing device into

operative position, an oscillating arm and pinion carvied
by the power-storing-device-connected part, a spring be-

iween the arm and pinion and stops permitting a lim-

ited relative movement of the arm and pinion, the arm
being colperative with the non-rotative part and the pin-
ion actuating the thrust-part, and releasing means for the
centrifugal engaging device controlled by the thrust-part.

13. An engine-starter comprising a power-storing device,
4 part operatively connected therewith, a eiQting part
operatively connected with the engine, a centritugal on-
saging device movable by centrifugal force into engaging
position to connect the engine-connected part and power-
storing device, 3 thrust-part having an inclined engige-
nent with the Dower-storing-device-connected part, a non-
rotative cam-plate movable by the power-storine device
Into operative position, an oscillating arm ecarrjed by the
power-storing-device-connected part, a eam-roller carried
by the oscillating arm and coiperative with the cam-plate,
yielding resilient wmeans controlling the cam-roller in the
direction of the axis of the cinn-roller, and releasing menns
for the centrifueal engaging device controlled by the
thrust-part, | | ‘

14, An engine-: irtor comprising a power-storing device,
d part operatively connected therewith, a rotating part
A centrifugal en-
gaging deviee movable by centrifugal foree into engaging
position to connect the enginn-cmmected part and power-

Y. An cngine-starier comprising a power-spring, a rotat- | storing device, a thrust-part having an inclined cligage-

¢ non-rotative part-

. yielding resilient connection between the arm
‘and the centrifugal engaging device and operative to ¢com-
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-ment w,it.h s;he ﬁowar_atﬁping-devif:&—ﬂmmted nar% A Bon:
. rotative,cam-plate moXable. by “the:: ppwer-ﬂtoring c}emce
= into . operﬂtive position, an oscill&tliﬁg grin, carried: hy the.

'T-pnwer-stﬁrmg-deﬂeevconneqted part,. a cam-rolier,. carried
by the oscillating arm. and coiperative with thefca{n-plat.e,
- .8 spring connﬁlling the cam—r-eller in the. directjﬂn of the:
.- .axig of the cam-roller, ihe camfgla,te and cam—rollﬁr havingh;
. ﬂange gnd groove enganement and: releasing. meanﬂ for -

-. 10 the centrifugal enggg;;:lg -device: ﬂonj;mlleﬂ by the thrust- |

part

15 An engine-mrter compr.iﬂing a power'storing ﬁevme,

L ‘a part operatively connected therewith, a. rotating. part
_.operatively cﬁnneeted with- the. engine a ﬁﬁlltl‘-lfllgﬁl en-

15

25

30

H

gaging .device movable by centrifugal force info engaging
position. tﬁ conngact the engine—cnnnected part and. power-

storing deviqe, a- thrust-part carried by .the power- stnring-.- .
device-connected . part,, meam .controlled by . the. pawer-; |

]

storing. device for. actuatjng the.thrust-part, and. & r,eleaﬂ-'

operatively connected with. the. engine, a centrifugal pawl

carried by the engine-cobnected. part, a projection on the: |

. ing pin carried by _the. enﬂlna-connected part; the thrust--
part and 1eleasing‘)pin having an, annularly grnaved en-.
gagement so that the  releasing. pm is. orbitally ‘movahle.
| _relauvely to. thga thruat—part but- is contrnlled thareby in;

its engaging and releaging -mwemﬂnts., - |
. 16. An engine-siarter, cﬂmprising a pqwer—storing device,
a part operatively -connected therewith a. rotating part

power -stormg-device-cnnnected part engageable by the cen-.

'tr1fugal pawl, a thrust-part carried by the power«stﬁring- _.
dewce connected part,’means contrﬂiled by the power-gtor-. |
. ,..ing ‘device. for aetuatlng the thruat—part anﬂ a releasing |

, A&
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- inclined; face. cobperative with the centrifugal pawl, -the
thrust-part and: releasing pin, having an annularly grooved
engagement 50, that the. releasing pin is orbitdlly movable

s itﬂ engaging and. releasing mwaments
17. An. enginevsiali:er mmpriaing a shaft rotatwely con-

- nected: with the- en-gim, an. inner ‘sleeve thereon, an oufer

gleeve: on, the. inner sleeire, a powenﬁsprinw earried by the

‘to turn. the engine, angd engagea;ble therewith from. the side

located..

18. An, enginﬁ-ﬂtﬂrter compriﬂing a powerﬁstormg device
._ a part operatively connected. therewith, qa shaft rotafwely
connected with the engine, and g combined shaft-operat-

ing and winding crank having a hub engageable with the . |

power-storing-deﬂce -connected. part to store power in the

. pim (}al‘l‘iﬂd by the,. _éngmﬁ-canne{sted parh and having aa.

35
re,latdvely to. the. thruat—part but is. eontrolled theleby in -

40
-|. outer. slgeve, gearing. cﬂnnectmg the "oﬁter sleeve and in- 0
_ner sleeve at one side of the spring’ and s, ecombined- shaff-
"opemtmg and- winding. crank engageablﬁ -either with the
inner sleeve to wind the. power-spring or .with, the. shaft
45
- of the: Epfiﬂg Gpposite to that at which the. geaung ia_. o

”5_.0,'

‘power-storing. device and: having an inner sleeve mowvable .

- _relatively to the hub. and engageable with the engine-con-

“nected. shafi: to turn the eéngine, and means “for holding
either the hub.or. sleeve in position. for. engagement

I testimony whereof I imve aﬂ’:izecl my mgnﬂture in
preaenee of: two, witnesses. _‘},_ .
| - A .'CLYDE: J. GQLEMAN.
Witnesgeﬂ - o <

- HeNRY D, WILLIAMS; '

M. M: ALCORN. . :
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