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- the second movement of -the lever. prowdmg |
for the starting of the motor by the aid of
the stored energy, an essential feflture of the
device residing in an automatic release of
the device after storing the energy andg
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To all whom it Ay CONCErn:

Be.it known that I, Joun WILLIAM To-
" DOR, 4. citizen of the Umted States, re51d1n§
at Bﬁstﬂl’l

in the county of Suﬁolk an
State. of Massachusetts have mvented cer-

tain new and useful Improvements in Start-
ing Devices for Kngines, of which the fol-

lt}Wlnﬂ' i« a specification. :

B
-

I vation, partly 111 seetion, Flg PE "top

ThIS invention relates to starting dewces '

101' en mnes.

One ob]ect of my mventmn 1s to pmﬂde "
a starting device for automoblle or other en-
gines wherein means is provided to store en-
ergy of the running engine for a fref-'h start,
by the simple mampulatmn of a lever in two
directions,. the first movement of the lever

pmwdmg for the storage of the energy and

- again after starting the engine. . -

29

18

40

- operative elements of the device | movable
| lengltudm'ﬂly théreof automatically and in--
‘dépendently of the movement of the ﬁrqt‘a
~named ‘element.: - , - '

" With the above imd Other ob]ects in vlew,ﬁf
the present, invention éonsists in the combi--
nation and arrangement -of parts hereimaf-
ter more fully descr1be¢ Hlustrated 1n-the’
accompanying drawings, ‘and - particularly’
pointed out in: the app endeﬂ claims; it being"

-

50

55

Another object of the.invention is to

1110' with: the maotor:to start the 1a.tter

“Another object resides. in the: prcmsmn of
- adevioe of the nature stated; whose: parts:
‘are s0-assembled into an aggmupment of co--
operative elements that .energy may - be |
steved, while the machige is running; for use

to: ':tﬂl't the. motor ~of ‘tlie machine ‘after a
~stop- without ™ the liability of: breakfmge 0f

parts or a-derangement thereof;"

gine starting device cc}mﬁmsmw, a longitu-

dm‘ﬂly movable element having one of the:

understood that chantres NAY be made 1n

the form, proportion; size and minor detaﬂ%::
without departing. from the spirit or sacri-

ficing any. of the advanta ges of the nwen-

tion.

In the drawmgs ——Flgure 1is a alde ele-

1 O.... -
vide a‘device partlcularly adapted -to slit’art-
_automobile or similar engines embodying
such characteristics that-it may be:operated:
to store energy for the purpose of- cooperat-

in
'T}%ese standards. have their heads -or. upper;l;
9.
adapted to.shdably receive- thé bar 6, Avhich:
is preferably enlarged: mtermedmte its ends,.
as at 7, the enlarwemen t having a slot 8 tq.g,
'.slldably Tecelve the m(wable ‘bejring . 9, -
whose sides may be grooved, it dﬁplred as;; '
indicated at 10 to-embrace the: sides. of. the.__,
ﬁed thereba; for tlle 9111* @f—"-e_g_
. 80

Jower arms; 11 -and. 12, reSpek::twelg
-‘depending: suppm'tmg membm 13, ﬂle outer:
| ends of each-of saidsarins: 11 and 12 being.
‘enlarged;: as at:14; and. slottedto reeciveithe s
_Slld‘lb]e beflrmfrs 1@ ‘aml 1{5 fm*med 7111'_@ the_

aforesaid bmrmﬂ' Quzihyr Jugr - o

with the nyotox,
‘strumentality -of : any ! suitabld: mmw@tmns,
_snch Aor Anstanece, as:thecliain; conneéctions
o4, and- the: slidable: frame: liereinbefore: res

__

plan view, with the upper arm’ ot the: Frame
removed. = Fig. 3 is an.end. elevation.” I‘lg 4
is a top plan new with:the' en,ergy Spring
removed. . Fig.z5

60"

| 1§ .a_ transverse. Sectlonal_
view on the line o—a of. Fig. 4. F1g 61s g
detail view of a modified forn. af means for.-_;

res1st1ng the slldmg bearmgs 1n t11e ar,ms,_;f ',

and bar. .
Refermng now more partlcularly to the

s

accompanying drawings, the reference: char:.
acters 1 and 2 indicate standards.of a any suit- .
able type but each preferably of g: form hay-.
. 70

ownwardly - diver ng.- legs. 8 and. 4.

portions each provided . with a. beﬂrmg

slot 8 and be.
hereinafter: stated

'“'" e

|l:l-

| ?‘“ 6.5_"

75

~The-sliding baf; G fo.vm& Qi p..irt ef a fl f‘tmei-.

wh@se other . parta

"1""' ‘fr,t-‘-"' ,,1?. """if

there being beveled : vinding-apd *’l,li;‘;,\*{_llldlllﬂ

*|.IJ FLE

the shaft ~for- 111.‘[&1 vlhmfrenhle EHﬂﬂﬂ'GHIEHt

‘with the beveled - gear 20.¢av ried. at: the lowet:
‘end of the. vert;lcal oravindine shaft:21 wliiely - &
is mounted. in:the- ﬂf;)ref-':'ud Dbgarings: 915 |
‘and ‘16, pairs.of collars: 22-being: "ll‘l‘ﬂlﬁ“t’d, |
‘upon: the vertieal shift aldgye mﬂ below: the S
’qrms 11 and 12, cand: aboxesand! bealoiy-ithe
bar 6‘ as shown, to: pr(}‘i’ldﬂffﬂi ..:1: ;ﬁtm mmmt-- 1l
ing of said shaft: Qforrbapieer it i '

-*"l.‘ "1:"'.' e
iy

.E- L3

The drive shaft. 7 ,mv liam C(lelll{i‘f'hﬂ]t
{not: showm)s,,tlu'mwh thein-

"Iy

7f01'1-0d to- oy he Tmroved: Innﬂ*lhldm-ﬂh A7

sgaid standards:in any: cmltﬂh]za Mmannery ong.

‘micans embodying:a: matuaily: epetated handl

A drive: slmft IS flllﬂmdiﬁd at 11, and 131-&
tends through' the. légs.ofythe: '
and 2 and supported in any smtahh} manner,
: ‘ gears 18 and 19, 1*eqpectwt,lv smoniites
A still further -object 1s to. prov:tde an en-

St ndart,lsai;

- UPOR:

100

comprise.the upper-and.
and.the.

L 1_!

85
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*’iL £

11€

‘lever 25 having:a link conneetion 20 withsthe *¥

bar 6 of the frame.



Connected at one end to the wmdmg shaft

| 21, between the bar 6 and the arm 12 1S 8

10

 matically regardless of whether the gear 20
of the shaft 21 be in mesh with either the

15

power spring 27 whose opposite end- is se-
cured in any suitable manner to the part 28 -

of the aforesaid depending member 13.

" The vertical shaft 21 and its beveled gear

20 are disposed normally intermediate the

winding and unwinding gears 18 and 19, re-

spectively, and these two elements are caused
to assume this intermediate position auto-

“tion of the spring 27 upon the winding shaft

- 955,017

o+

¢e of tension. If the spring 27 is wound

beyond its normal highest tension, the gear
20 on the vertical shaft 21 will be

winding gear 18 incident to the pulling ac-

921 causing a sliding movement of said bear-

ings, and by virtue of which the tension of

‘the power spring is released prior to its

winding or the unwinding gear. Therefore,

assuming that the vertical shaft 21 and the

‘sition, and it is desired to wind the energy

spring, the bar 6 is moved longitudinally to

~ the left by throwing the operating lever 25

20

tical shaft 21 to be fron ,
~ position between the winding and unwind-- nd 3 bl
1 other inclined face 38—38’: of the respect
pawls, which latter abruptly inclined faces
are longer than the other inclined faces, so

20

30

. in the bracket 23, so that as the spring 27 is
~ being wound, said pawl may:be moved out:
 of engagement with the teeth of the ratchet

35

40

45

~ store up energy in the spring 27 while the
~-machine is in motion, so that dfter a stop of
- theunachine, the energy spring may be util-
ized to start the motor (not shown).. To:
- start-the motor, subsequent to the winding
up of the power spring, the lever 25 1s

50

60

with the winding gear 18, which

bearing 9 is moved HFUH its,p‘ivatlﬁyr |
ated, arm, 30,

to the left from its normal or full line posi-

tion (Fig. 1), causihithe ‘gear 20 of the ver-
thrown from its mormal

ing gears 18 and 19, respectiﬁ_ell'y,;intq mesh
, which latter, owing
to the operation of the drive shaft, causes

contact

with the free end of the elongate 1, B
secured to the upper end of the standard 1

31 carried by said vertical shaft 21 to permit

of proper rotation of the vertical shaft, said

- pawl and ratchet mechanism preventing ac-
~ cidental unwinding of the:power spring when,
. the shaft 21 is in its normal position, that:1s,.
between the winding and unwinding; gears.
- A spring 32 is associated with-the $awl‘ 29 to
. control the same and'thereby hold the:p
- normally in engagement with’ the ratchet 31
‘» yntil. moved upon its pivot by said arm 30,

the pawl

- The windirg operation may take place to

thrown to the right, (Fig. 1), causing the

~gear 20 to be thrown into mesh with the un-

winding gear 19 on the drive shaft 17, re-

sulting in an unwinding of the spring 27

which acts to start the motor. _-
‘To effect the aforesaid automatic shifting

0 normal intermediate. position, I provide the
aforesaid slidable, bearings 9, 15 and 16. |

" These bearings will remain normally in their

65

, initial-.p’GSititJn,--'thit-fis at the inner end of.
_ their respective guide-slots, unless the en-
ergy spring be wound beyond 4. cerfain de- |

|

|

the S%%ng 27 to wind upon the vertical shaft
21, When the gear 20 and its shaft 21 are
~ thus thrown, the pawl 29 on the slidable

l

1
1 .
Al . 1

1

attention: on
{machine.. " oo s e a0
%r virtue -of the aforesaid spring pressed-
Is

reaching a  breaking stress”, However, be-
. 24 y.

ulled
automatically -from engagement with the
70

75

fore the gear 20 is pulled away automatic-
ally from the winding gear 18, the energy
spring tension must reach such a point as to =
‘overcome the tension of the spring pressed

pawls 33 and 34 mounted in the sockets 35

80

and 36, respectively, of.the enlarged por-

tions 7 and 14 of the bar

12, respectively. |

inclined . outer ends, one inclined -face

37-87" of each pawl 33 and 34, respectively;-

being shorter and more abrupt thanits

that when the corresponding slidable bear-
ing is.pulled out of its norimal position in its
guide-way against the action of sald spring

pressed pawls and the spring 40, the pawls
33 of the respective guide-ways will resist

ctive:

The pawls 33 and Sflsr-r&ach have i‘é*i:fefsél?j" |

85

90

movement. of . the. corresponding slidable. .
bearings. . This  resistance by ‘the slidable

bearings is eventually overcome to the ex-
tent of permitting the slidable bearings to =
. | 100
the vertical shaft 21 and the gear 20 to.a .-
| position intermediate the winding and un-
| winding gears: - Thug the gear:20 is thrown =
-automatically out of operative relation-with
the winding gear without shifting the longi-

s

=
E

#* L]

B
aw

move longitudinally in their guides to shift’

H

'tudinally - movable-frame and-without .any,

the. part.of the operator of the. -
33 and 34 and thesprings 40, 1t15119te110 :
kely .that the energy spring would reach.
‘such a tension’as te. cause the slidable. bear-

ilﬂgs to be shifted to thé extreme outer end- o

of their guide-ways. - However, if by a pos-

| sibility the tension of the energy spring 115

should overcome the spring pressed pawls

“and springs 40 to such an extent as to throw "

- of the vertical shaft 21 and its gear 20 to its |

spring would be quickly relieved of its over-
load of tension incident to the unwinding

the ‘gear 20 of the ‘vertical shaft 21 into
mesh with the unwinding gear, the energy
120

operation .and prior-to a complete unwind-

ing thereof, the springs 4 |
ically shift the vertical shaft 21 and 1ts gear
20 to their normal intermediate position. .

the motor, that 1s, when the gear 20 of the

shaft 21 is thrown into mesh with the un-.
winding gear 19, by shifting the longitudi-
nally movable frame, the slidable bearings

oc 40 would automat-

‘When the'energy spring is utilized to start -

125

130




955,017 '

will retuin to their 1101*nml pnbltlons without

-shifting the longitudinally movable. frame

10

so as to dispose the gear 20 in 1ts normal 1n-

termediate position .:uu{:-ulatlmhy., although
this automatic shifting of the gear 20 to Tts
normal intermediate p{mtwn out of engage-
ment with the unwinding gear will not take
place until the power spring has lost prac-

tically, if not all, of 1’{5 tension, mmdent to

1ts nnwlndmo |
There 18 an elﬂmwa‘led arm 39 on the
standard 2 whose frec Y end is adapted to en-

gage the aforesaid pawl 29 if the bearing 9

'_ reiches the outer end of 1ts nmdt way, or

35

when the flame 1< shifted to thl ow the mter-

. mediate gear nto mesh w ith the unwinding

oear, 111L1€1V for the purpose ot thmwmfr
said pawl 29 away from the teeth of the

| mtchet 31 to obviate unnecessary wear upon

20

95

A bracket 41 se-
6 aids 1n supp(}rtmﬂ' ald

the teeth of the raichet.
cured to ihe bar 6
arm 39.

In Fig. 6 1 1lluf~“~tl~~te 1 modified form (}f
means for coutrolling the movement of the
slidable bearings, consisting in the pivoted
pawls 417 and 49 engaged by the spring 43
and 44, respectively, the Iatter pawls and
Springs bemn‘ mounted in the sockets 45 of
the cuide-ways, as shown. This is an obvi-
ous variation of the form of spring pressed
pawls, as compar ed' to the first described

- spring pressed pawls, and illustration other

35

than that show I in Flﬂ
unmceaaaw ~ |
“Having thn& dB‘SCl‘lbl%d the mventl 011 what

6 seems entlrely

18 clalmed s IleW 18—

1. In an ennme st“trtlnﬂ demu} a dlwe

" shaft, spaced gears upon the dllve shaft, a
- shdflble fmme a shaft carried by the frame

40

45

a gear carried by the second mentioned shaft
im interchangeable engagement with th2
aforesaid gears, and an energy spring having

cc}nnettmn W 1th_ the qecond mentmned Sh.:lft
and th{, frame.

9. In an engme Staltﬂlﬂ devwe
cJm.f‘r spaced gears upon the drive shaft, a

slldable frame, a shaft carried by the fmme

. 50

BE

- 80

tor

« gear carried bv the second mentioned shaft
111101‘(..11111”{.,‘11)16 engagement with the
-qforesald gears, and an energy storing means

b qvmg mnnectmn wit 11 tlie aecond mentmned
‘shaft.and the frame. '

3. In an ennme Stmtmﬂ' devmf;q a ﬂlw

shaft, spaced. ﬁeals upon the drive shaft, a

10nﬁltuflmally slidable frame, a shaft (,{11~
ried by the frame, a gear mrtmd by the sec-
ond mentioned shaft Fm imterchangeable en-
angement with the aforesaid gears When the

f]LHmf- 15 shitfted }(m{r!tudma]ly, and an en-
ergy storimg means having conneciion w1th_

_the second memfmned q}m’ft and frame.

4. Tn an engine starting device, a drive

shaft, spaced gears upon the drive shaft, a

65

:]01’1#1’{11(1111{11117 slidable frame, a shaft mr-
rled by the fr me, a gear CELI'I‘lEd by the sec-

long 1tud1nally
ried by the frame, a gear carrled by the sec-
75
gagement with the aforesaid gears when the.
frame is shiftéd longitudinally, an energy

a drwe |

8

ond mentmned shaft for 1nterchann'eable en-___ N
gagement with the aforesaid gears when the

frame is shifted. 1011g1tud11m,11y, and an en-

connected to the second men-
| 70
5. In an engine starting device, a drive

ergy sSpring
tioned shaft and the frame.

qhaft spaced gears upon the drwe shaft, a
slidable frame, a shaft car-

ond mentioned shaft for interchangeable en-

spring having connection with the second

mentioned shaft and the frame, and means_. |
throw the gear of the second mentioned Shatt .

for shifting the frame longltudma,]ly

into mesh mterchangeably with the gears of

the drive shatt.

6. In an engine startmg device, a drwe

‘shaft, spaced gears upon the drive shaft, a-

lonﬂ'ltudmally slidable frame, a shaft mount-

‘ed in the frame, a gear at one end of the
second . mentioned shaft for mesh inter-

changeably with the aforesaid gears, and an '

energy spring having connectwn wﬁh the
second mentioned shaft, -

7. An engine starting device comprlamﬂ‘

St&ndards

a spring having

erm it

a frame mounted for shding
mﬂveu*lent 1n the standards a shaft carned |
by the frame, and movable therewith, and
Mmeans constructed and. arranged to p
of movement of said shaft lonn*ltudmally of
“the frame 1ndependent1y of movement of the
latter, and an ener 2y stormg means opemble g
| by Sald shaft. . -

8. In an enﬂ'me startmg dewce a drive
1 shaft, spaced gears on the- dr_we shaft, a
“slidable frame, a shaft carried by the frame R
a‘gear carried by the second mentioned shaft
for inter chanfreable engagement with the
aforesaid gears,
with the semnd mentioned shaft and the
frame, and means constructed and. armnged--;
to shift the- second mentioned- shaft and its
gear fmtomatimlly a,way from elthex of the'_-

other oears. | | R

95
10&
connectlon A

‘9. In an engine. startuw dewce a drwe__'_- |

1 gear carried bv the second menhoned shfmft

shaft, spaced gears on: the drive shaft, a
slidable frame, a shaft carried- by the fi: fme L
115

for- mielchanwmble Lnﬂ"w‘ement with the:

aforesaid gears, a spring h.:nmn* connection
with the Second mentioned shaft and the

frame, and means constructed .and- arranged -
to shift the second mentioned shuft and- ats
oear automatically away from either of the .

other gears to an mtelmedmte [)0%111011 be

‘twem the lfttter )

120

10. In an engine %tfntmg devwe G ]01’1“‘1--;.

tudinally' movable member, a dmve %haft, )]

| aecond %hﬂft mounted for an au’mmﬂttc shift- =

ing. l(}}lﬂltll(‘llﬂ‘l]]V of said member in either -

dlrectmn and. mdependmtlv of the move-

ment of the membm and a gear ]‘ﬂBCh‘lIllSﬂl
between sald shﬂfts.

130
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35

- the spring are at variable distances apart |

- shaft, means operable to effect a winding of |
- the spring to store the energy,

- shatt, a shiftable rotatable shaft, an energ
. secured to the frame, and mean able.
_. t(l s hl ft'-j"? the Shl ftable [:"-'Ish_ﬂf £ t f or - ’10tat10n
. thereof to wind the spring, said spring auto--

© . maticall ' ' i
S f-;;-,-_:.‘maa;nf_s_,-_ﬁtﬁ 1ts of conne
~ . with the frame and the

-one direction ' to cause. winding of said
spring, means to effect an automatic release |
~ of the winding means when the spring has
- reached a certain tension, means whereby:

+  the spring may be unwound when the first
. mentioned means .. again moved, and means

- 1ng means when the spring has been un-.
. 12, In an energy storing dévice, a frame,"
. a drive shift, a" shiftabl - an

energy storing spring having its ends fixedly |
-7 mounted, one end mounted on the shiftable
" shaft whereby the points of connection of
- -the springs are at variable distances apari:
. mcident to the shifting of the shiftableshaft. |
" g0 18. In a starting device, ‘an energy stor-
- Ing device, means for operating said device -
- to store the energy, said device itself auto-.
. .matically throwing said operating -means:|
- out of operation, means :I':'t:or..-regi‘atix_}'g._z.opera;- |
. whereby the stored energy in %ild device
- 'may be utilized, means for automatically |
- throwing said utilizing means out of opera-

* . tion, and means for resisting operation of
the last mentioned automatic means. ...

- 14, In a starting device, an energy stor-
. ing device, means for operating said device | ma
.. to store the energy, said device 1itself throw- | of -operation..
. Ing said operating means out of operation, | 1 -

.~ .Ineams, means whereby the stored energy in
 'said spring may be utilized, and means for
- automatically throwing said utilizing means

11, In a devies of the character described,

to effect an automatic release of the unwind-.

tion: of the last mentioned ' means, means

means for

resisting operation of the last

ast mentioned means. ..

shafc whereby the points of connection of | one end of the spring to assume variable G
. Inadent to the shifting of the shiftable | opposite end of the spring incident to the -~

fixed connection of said opposite end of the =
| spring to the frame. .

-sald spring

effecting an automatic rele asei.df}'th'e'_'wmd'ir}g;f% |

.16, In a starting device, a frame, a drive

g;;_‘sprin" ‘haying one end fixed to said

le shaft With~-1tsbpcf“5it& end fixedly
“effecting a release of the winding
connection of the spring.
center .of winding

e points of

e shaft, and an |

at the point of connection with the shiftable

shaft cansing the ends of the spring to as-

a drive shaft, a frame, a spring having con- |
‘nection with the frame, means movable in

sume ‘variable distances apart 1ncident to

the winding operation and automatic release

of the winding operation. .~
17. In a starting device, a slidable frame,

7o

a drive shaft, a shaft revolubly mounted in

said frame, a gear connection between said
shafts, a spring having connection with the
‘second shaft, means for shifting said frame |
it LS 5t O ¢ 1 LU 75
Spring, said spring upon reaching a certain
| tension effecting a release of the winding
‘Ineans, means for unwinding the spring, and
means for effecting a release of the winding . -
means, . .o cio T

1 18. Ih a starting device, a frame, a drive - -
shaft, a shiftable rotatable shaft, an energy -

and its shaft to effect a winding of said

19, In a starting device, a frame, a drive. - - - o

nall, a'shiitable shait, connections between 100 = =
‘the two shafts to effect a turning of the
shiftable shaft, an_energy storing spring
:h RVHIg one end fixe dly “secured to ‘the shift- e

I mear ation 0L the last | 'shaft, a'shiftable shaft, connections between -
40 of the last ment ) R
.- 15, Inan energy storinig device, a' frame;:

ang o 20, .;I-ne--a.n'-“en'ergy,sftm-ing deviee, a frame,

‘tion of the spring are at variable distances

-

- 22: In a starting device, a drive shaft, an

80

-storing spring having ‘ene end fixed to said
shiftable shaft with its opposite end fixedly -
“secured - to -the  frame, means operable to
shift the shiftable shaft to wind the spring,
‘said spring automatically effecting ‘a release =
of the winding means, the points -of con-.
nection of the spring with the frame and the

-center of winding at the end connected with
the shiftable shaft causing the ends of the.
_spring to assume variable distances apart.
‘incident to the winding- operation and the
“automatic release of the winding operation,
-+ | means whereby the stored energy in sald

slorea 2y 1N L 95
[ spring may be utilized, and means for auto-
| matically throwing said utilizing means out

| @ble shaft with its opposite end fixedly se-
(| cured to the frame, means whereby the. 105 =~
Lo st L L UROLEY, SROTING GeVICe, a drame; ) shiftable shaft ‘may be shifted manually, -

. adnve shaft, a shiftable shaft, an energy | and means whereby the shiftable shaft may
.. stormg  spring. having: its ends fixedly | L en-:

- storing spring having itsends fixedly | be shifted automatically, whereby the ten-
. mauitted, oneend mounted on the shiftable | sion of the spring incident to winding causes” - .

SL1s

a drive shaft, anotlier shaft movably mount- =
ed,and an energy storing spring having con-

| neetion at its ends with said frame and said
| second shaft, whereby the points of connec- =~
120 .

|21, In a starting deviece, a frame, a drive
. Xediy | shaft, an energy storing spring having its
Ineans operable | ends mounted at variable distances apart,
means for winding the spring and pulling 125 =~
the-ends thereof toward each other incident =~
to the winding:operation to effect an auto-
matic discontinnance o t the vinding oper-—

130



955,017

energy storing spring, Iﬁeans for fixedly se-
curing the ends of: the spring, connections

‘between the spring and the shaft, means
~operable to effect a winding of the spring to

store the energy, means operalile to effect an
automatic release of the winding means and

~ draw the ends of the spring toward each

10

15

20

- 29

~other, means whereby the stored energy in
‘said spring may be utilized, and means oper-

able to automatically throw the utilizing

means out of operation and again shift the

ends of the spring away from each other,

whereby the points.of connection of the

spring assume various distances apart in the

operation of the device. o |

93. In a starting device, a drive shaft, an

‘energy storing spring, means for fixedly se-

curing the ends of the spring, comnnections
between the spring and the shaft, means
operable to eﬁ%ct‘ a winding of the spring
to store the energy, means operable to ef-
fect an automatic release of the winding
means and draw the ends of the spring

toward each other, means whereby the stored

energy . in said spring may be utilized,
means operable to automatically throw the
utilizing means out of operation and again

. shift the ends of the spring away from
 each other, whereby the points of con-

30
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- each other.

nection of the spring assume various dis- |

tarices apart in the operation of the device,
means for resisting said first movement. of

the ends of the spring toward each other,

and means for resisting the second move-
ment of the ends of the spring away from

-

!

the spring

24, In a starting device, an energy storing

spring, means operable to effect a windin%

of the spring to store the energy, one end o

ing drawn toward the other
end thereof upon the spring reaching a cer-
tain tension and thereby e%

of the winding means.

40 -

ecting a release

25. In a starting device, a supporting

frame, a drive shaft, a second shaft which is

rotatable and also shiftable bodily, gears

45

operabple to connect said shafts to effect ro-

tation of the second shaft, an energy storing
spring having one end fixed to the support--

ing frame and its opposite end fixed to said

1 second shaft, and means whereby said sec-

ond shaft may be shifted bodily to effect a

connection with the drive shaft through the

medium of said gears to wind the spring,
said spring effecting an automatic release of
the winding means and pulling that end of
the spring which is secured to said shiftable
shaft toward the opposite end of the spring.

26. In a starting device, an energy storing

spring, means operable to effect a windin

‘of the spring to store the energy, the ends o

the spring being drawn toward each other
upon the sprin
and thereby effecting an ‘automatic release
of the winding means.

In testimony whereof I aflix my signature,
in presence of two witnesses. .

JOHN WILLIAM TUDOR. |

Witnesses:

JoaN H. SieaErs,
Cuarvorte H. TUuDOR,

bO

b
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reaching a certain tension -
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