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"o all whom: it may concern:
-+ Be'it known that I, Joun

UNITED STATES

PATENT OFFICE.

JOHN WILLIAM TUDOR, OF BOSTON, MASSACHUSETTS.

STARTING_. DEVICE FOR ENGINES.

Application filed August 8, 1908.

Wirianm Tupor,
a citizen of the United States, residing at
Boston, in the county of Suffolk and State
of Massachusetts, have invented certain new

- and useful Improvements in Starting De-
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vices for Engines, of which the following is
a specification. . '

This invention relates to starfting devices
for engines, S p

One object of my invention is to pr_mfde
a-starting device for automobile or other en-
gines “wherein ‘means is provided to store
‘energy of the running engine for a fresh
start, by the simple manipulation-6f a lever
in two directions, the first movement of the
lever providing for the storage of the en-
ergy. and the second movement of the lever
providing for the starting of the motor by
the iid of the stored energy, an essentiul
feiture of the device residing in an auto-
matic release of the device after storing the
energy and again after starting the engine.

Another object of the invention resides
in the provision of a device of the nature
stated, whose parts are so assembled into an
aggroupment of cobperative elements that
energy may be easily and quickly stored by
the machine when ruuning for use to start
the motoi of the machine after a stop with-
out the liability of breakage of parts or «
derungement” thereof, and if used to start
automobile erigines the operator may con-
veniently and effectively start the engine
without leaving his seat, thereby overcoming
the serious disadvantages now’ existing in
the method followed in & cranking” the ma-
chine. S :

A still further object is to provide-an-en-
gine starting device provided with a lon-
gitudinally movable member having certain
of its -cobperative elements of the device
movable -longitudinally thereof with the
aforesuid 'lnngitudinully movable wember
and also capable of moving independently of
the aforesaid longitudinally movable mem-

~+ With-the ubove and other objects in view,
the present invention consisis in the combi-

~hation and arrangement 'of parts hevein-

after more - fully described, llustrated in
the accompanying drawings, and particu-
larly pointed out in the appended elaims,
t being’ understood that changes may he
made in the form, proportion, size and minor

Specification of Letters Patent.

Patented Nov. 8, 1910.
-Serial No. 446,722,

“details without departing from the spirit »
or sactificing. any of the advantages of the’
invention. )

In the drawings —Figure 1 is a front ele-
vation of the invention partly in section.
Fig. 2 is a top plan view: Fig. '3 is an end
view. Fig. 4 is a transverse sectional view
on the line 4—4 of Tig. 1. £
perspective view of the second mentioned
frame. Fig, 6 is 4 horizontal sectional view "
on the line 66 of Fig. 1,
zontal sectional view on the line 7—7 of Fig,
1. Fig. 8 is a front elevation of a modified
form of the gear mechanism of the inven-

tion.. : - o

supporting means may. be employed for the
support of the mechanism embodied in' my
invention, but . for
the reference character 1 indicates a base of

In actual practice any suitable form of

60 .

Fig. 5'is a detail

65

Fig. 7 is a hori- . _'

70

purposes of illustration,

75

any suitable material upon which is mounted

spaced standards A and B, each including
the downwardly diverging legs 2 and 3 con-
nected intermediate their ends by a: cross
piece 4, which latter is provided with g bear-
g 5 for a burpose presently explained, -
These_standar(i;_h:LVe their heads 6 each pro-

80 .

vided with a bearing 7 adapted to slidably

receive the trunnions 8 and 9 of a suitable
longitudinally slidable frame C. The frame.
C embodies the upper- and lower bars 10
and 11 and the intermediate bar 12, all the

bars being connected by the end picces 13

and 14,
up in sections including channeled edge sec-
tions 15 and 16 and an intermediafe section’
17 whose opposite longitadinal edges  are
embracéd by the channels 18 of

neled edge sections 15 and 16 and which is
“shorter than said channéled sections 15 and
16 tosprovide a 'slot 19 in
bar 12 to'slidably receive-

85

- The -intermediate bar 12 s made -

96 -

‘the. chan-

195"
said inteérmediste
the movable bear- "

ing 20 whose sides niay beé grooved, as indi- -
cated at 21; to embrace the sides of said slot. . -

19 and be-

e guided therchy. The upper bar
10 of the

100

rame: C may be formed exactly’:

like the ‘bar 12; but not necessarily go, and

therefore, I have'shown it not formed in sec-
tions but provided\with a slot 22-t0 slidably
receive the bearing 23 formed like the afore-
said bearing 20. Tt preferred, the lower bar
11 may be formed like bar 10, but as shown,
it is formed exactly like bar 12 and has the

bearing 24 slidably motinted thereéin.:
The character 25 indicates a drive shaft

:10F
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which - may éxtend from the motor (not
shown) . or which may be obviously con-
nected to a motor- shaft in any suitable
manner. In any event, the drive shaft 25
extends through the bearings 26 in the legs

- of the standards A and B, there being cup

shaped driven members 27 and 28 of fric-
tional  clutch mechanisms D and E fixedly

- gecyred to the drive shaft for engagement

10

16

‘nism
_their said sleeves rotatably mounted ip, &
suitable béaring 33 in the respective legs 34 |-

with the cone driving members 29 and 30,
respectively; carried by the gear mechanism
F, the driving members.29 and 30 of said
clutch mechanisms D and ‘E being rigidly-
secured to the sleeves 29’ and 80" of the re-
spective gears 31 arid 32 of said gear mecha-
F. These said gears 31 and 32 have-

~.and 35 of a second frame 36, each driven

20

26

30

understood that the second fraing

“clutch member 27 and 28 having a tapering
~ interior conforming to the taper of

e re-
spective cone driving members 29-and 30 to
e%eect proper frictional - engagmg surfaces
for the corresponding clutch members D and
E to couple the respective clutchsmeehanisms
and consequently their ‘cégpective goarsto
the drive shaft 25 when. desirdd, .k benlxlg
;- the

cone driving members 29 -and 30f0 . the
clutch mechanisms and their respective gears
are normally loose upon the drive.shaft 25.

" The gears 31 and 32 are always in mesh with”

35

40

- 46

an intermediate gear 37 carried at the lower
end of a winding shaft 88, which is mounted
in the aforesaid slidable bearings 20, 23, and
24 of the main lo N0
C. The winding shaft 38 is preferably jour-
naled through the bearing 36" in the back
of the second-mentioned frame 36, and in
order that said intermediate gear 37 may be
fitted to the winding shaft 30 between the
gears 31 and 32, the back of the second frame
has a removable section 36* secured against
accidental displacement by the screws 367,
and by-virtue of this dispositirn of the wind-

_ing shaft 38 with respect to the secopd men-

tioned frame 36, the latter may be: firmly
supported in place upon the drive shaft 25,

- but in order to further support the second

50

b5

60

mentioned frame 36 and particularly to hold
it against lateral displacement, there are.
secured to the legs 34 and 35 the supporting
arms 39 and 40, respectively, which have
slidable ‘'movement through the aforesaid
bearings 5 in-the cross pieces 4 which con-
nect the legs 2.and 8 of the standards A
and B. v C :

As already stated, the drive shaft 25 may
have connection with the motor, not shown,
through the ‘instrumentality of any suitable
connections, and the slidable frames herein-
before referred to.may be moved longitu-

- dinally between said-standards in any suit-

65

able manner, one means, however, embody-
ing a manually operated hand lever 41 hav-

itudinally movable frame |

074,844

ing a loose pivotal connection at 42 with the
aforesaid trunnion 9 of the main frame C.
and also pivoted at 43 to the base 1. '
Connected at one end to the winding shaft
38 between the bars 11 and 12 of the main
frame C is an energy -storing spring 44
whose opposite end is secured 1n any suit-
able manner to the upright 45 adjustabl
mounted in the slot 46 of the arm 47 whié

projects from the intermediate bar 12 of the

rame C.

The winding shaft 38 and the second men- -

tioned frame 36, and consequently the gear
mechapism, are disposed normally interme-
diate the-frictiontlutch.driven members 27
and 28 and these parts are caused to assume
this intermediate position automaticglly re-
rardless of whether the friction clutch cone

riving. members 29 and 30 are in codper-
-ative relation with either the friction clutch

driven. members 27 or 28. Therefore, as-

suming that the winding shaft 38, the sec-

ond mentioned frame 36 and the gear mecha~
nism are in their normal intermediate posi- -

tion, and it.is desired to wind the spring 44,
the longitudinally movable frame C ismoved
longitudinally to the left by throwing the
operating lever 41 one’ stroke to. the left.

is movement of .said lever 41 also causes.

the winding shaft 88, the second mentioned
frame 36 and the gear meéchanism to be
thrown from their normal position, result-
ing in the cone 30 being thrown into clutch
with the driven clutch member 28,
locking. the gear mechanism: te tilé
shaft 25, and, owing to the operstion

the drive shaft 25, the spring 44 will be
consequently wound upon the windin )
38,

i3
80
Bé-
9':6-

96

thereby |
. drive -

100

hen the mechanism is thus thrown .

to wind the spring 44, the teeth 48 of one*1ios.
of the other of the upper and lower pawlifs

49 and- 50 pivoted st 51 in'the bracket .52

secured to the arm 53 and which are:spring::

pressed by the springs 54, engage the-tee
-of the ratchiet 55" -on, the;’windin .shaft 38

betweéen the bars 10 and 12 of the frame C.to’

grevent backward movement of the shaft 38
uring the time the spring is. being wound
ot after it has been wound until 1t is de-
sired to use the energy stored by.the spring
to start,the motor. The teeth of one __w%
ipre preferably arranged alternately witﬁ re-

s10

115

spect to the. teeth of the othéer pawl, so that -

if the teeth of one pawl should fail to enter
between the téeth of the ratchet 55, the

120

teeth of the other pawl would be 50 disposed -

as to positively enter between the teeth of
said ratchet to prevent backward turning
of the winding shaft. Arm 53 is formed
with and sides with bearing 28. * (See Figs.
4 and 6.) s ‘
wound, the clutch D is automatically thrown

125

When the spring 44 has been

out of operation to releise the gear mecha- ‘

nism from the drive shaft so that continued

| operation of the latter will not continue to

30
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wind the spring 44, all as will be explained
in detail hereinafter. The winding opera-
tion may take place to store up energy in
the spring 44 while the machine 1s in motion,
so that after a stop of the machine, the
energy may be utilized to start the motor,
(not shown.) To start the motor, subse-
uently to the winding up of the spring 44,
the lever 41 is thrown oné stroke to the
right, as shown in dotted lines in Fig. 1,
causing the longitudinally movable frame
C, the second mentioned frame 36, and the

gear mechanism to be.thrown to the right,

when the drivinf.:
mechanism E will

cone 29 of the clutch
be thrown.into codper-

‘ative relation with the driven clutch mem-

ber 27 of the clutch mechanism E to bind
the gear mechanism to the drive shaft 23
and cause a rapid unwinding of the spring
44 to start the motor. ’

To effect the aforesaid automatic shifting .

of the secondary frame and gear mechanism
{g. their normal intermediate position, I pro-

:vide the-aferesaid slidable bearings 20, 23

and 24. These bearings will remain nor-
mally in their initial positions, that is, at
the inner end of their respective guide slots,

- unless the spririg 44 be wound beyond a cer-

380

tain degree of tension. When said spring 44
has reached its normal highest tension, the

driving cone 30 will separate from' the-

driven clutch member 28 of the clutch mech-

* anism D, releasing the latter automatically

85

from the drive shaft and resulting in_the
slidable bearings 20, 23 and 24, the winding
shaft 38, ‘and_ consequently, the secondary

-frame 36 and gear mechanism F being

pulled’ automatically to their normal posi-

- tion, incident to the pull excrted upon the

49

45

50

- and 24 is limited by a stop «

b5

60

winding shaft by the spring 44, and by rea-

son of which the tension of the spring 44 is
released automatically prior to its reaching |.
owever, before the ]

a “breaking stress”. ; X
aforesaid elements are thus shifted automati-

-cally, the spring 44 must reach such a ten-

sion as to overcome the tension of the spring
pressed pawls 55 and 56 pivotally mounted
at 57 and 58, respectively, in the channels of

" the aforesaid side sections 15 and 16 of the

intermediate bar 12 of the frame . The
outward movement of each bearing 20,-23
Ernjecting nto

each of the guide-slots of the bars 10, 11 and

-12.. The pawls: 55 -and 56 each has its free

end beveled; as indicated at 59. for engage-

ment normally  with the beveled shoulders |

"60 ‘on: the slidable bearing 20, so that when

the bearing 20 has a_tendency to slide in its
slot 19 incident to the pulling action exerted
thereupon by the increasing tension of the
spring as the latter is being wound, the

. 'movement of said bearing .is resisted by

85

these pawls 55 and 56, because of the fact

that these pawls are bearing against the said
beveled shoulders 60. Thus ‘the spring 44

i

must reach such a tension as to overcome the
frictional resistance offered by these pawls
55 and 56 before the slidable bearing 20 can
move from its normal position at the inner
end of its guide 19 to that position shown
in Fig. 7, wherein it will be seen that the
winding shaft 38 has been moved to its nor-
mal * intermediate position, although. the
main frame -C has remained in the position .
toward the left where it has been moved by
the hand operated lever 41.in a manner here-
inbefore gxplained.. There is a spring 61
mounted In the guide-slot 19 upon the studs

force the bearing 20 back to the inner end
of the slot 19 of the intermediate bar 12,
after the clutch mechanism D has been sepa-
rated until the energy of the wound spring
44 has been spent incident to an unwinding
of the spring 44 in the manner hereinbefore
explained, because of another set of pawls
64 and 65 pivoted in alinement with the
aforesaid pawls 55 and 56 in said charmnels
of the side sections of the intermediate bar
12 and which have their free beveled ends
66 and 67, respectively, bearing against the
beveled shoulders 68 and 69, respectively, of
the slidable bearing 20. This second set of

‘pawls 64.and 65, however, are smaller than

the pawls 55 and 56 and have not the resist-
ance against the return movement of the
bearing 20, against the action of the spring
61 as has the Tresistance of the pawls 55 and
56 against outward movement of the bear-
ing 20. " "Hence, while the tension of the
spring 44 may be sufficient when completely
wound to effect an automatic release of the
clutch'D for the purpose already stated, the

'spring. 61 has not such strength as to act

against the spring 44 until the latter has lost
its tension, - . e ,

If preferred, I may have onlyw the ‘single
slidable bearing 20, and may dispense with

il

75

/62 and 63 possessing such strength as to not -

80

85

90
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100

105

the slidable bearings 23.and 24, using only

the one bar 12, but generally, the complete
frame C.and its three bats and three bear-
ings are preferred because of a more: sub-
stantial mounting for the winding shaft 3.
Further, although I may use all three of the
slidable bearings, I may provide: only one of

‘them with the aforesaid resisting. means,.in-

cluding the pivoted pawls 55, 56, 64 and 65
and their adjunctive parts. However, in the

.accompanying drawings, T disclose this re-
.sisting means associated with both bearings

110

120

20 and 24, and not associated with the bear-

connection with the latter, if desired, the
springs 61 being mounted for cobperation
with each bearing, ' - ’

_When the energy of .the spring is to be -
‘utilized to start the motor, that is, when the -

mechanism is thrown to present the driving

-cone 29 .to operative position ‘with relation

’to'the driven clutch member 27, by shifting

‘ing 23, althoughthe same may be used in .-

—
b
1713

130
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the longitudinally movable frame, through
the instrumentality of a single stroke of the.
operating lever 41 toward the right to the
dotted line positicn shown in Fig. 1, the
operation of the clutch mechanism E will
bind the mechanism to the drive shaft and
effect 2 quick starting of the motor incident
to the unwinding of the spring 44 which
will effect a rapid rotation of the winding
shaft 38 to unwind the spring. As the main

when the clutch faces 27 and 29 ;meet for
« Uperation, the pawls 49 and 50 contact
- with the headed end 70 of the arm 71 fitted
in the upper end of the standard B to dis-
_engage said pawls from the teeth. of the
ratchet 55" to permit of rotation of the

--_winding:shaft 38 to unwind the spring 44,
After the spring has been unwound, it has

20

lost its tension, and is not pulling apon the
winding shaft. The springs 61 then over-
come the frictional resistance of the lighter
pawls 64 and 65 and force the bearings and
consequently the winding shaft and the gear
“mechanism back automatically to their nor-

- mal intermediate -position without shifti_nﬁ
* the longitudinally movable frame C, suc

operation throwing the clutch mechamism E

* out of operation automatically.

80

35

The modified form of 'nvéntidn,illﬁst:mtéd |

in Fig, 8 is the same as the preferred form
of device, except that I eliminate the second
mentioned frame 36 and the clutch. mech-
-anism D and E, and have the intermediate

72 movable with the drive shaft 38 into

" interchangeable engagement with the gears

40

45

50

- ing members of the clutch mechanisms, a

56

78 and 74 keyed on the drive shaft 25.  The.|

only other difference between the two stiue-
tures resides in securing the arms 75 and*76"
to the main frame C f%r sliding movement
‘through the bearings 5 of the standards A
and B. As these are the only differences be-
tween the two devices; the operation of the
-modified form of inventioh will be readily

" What is claimed is:—

.1..In an engine starting device, the com-
bination with a drive shaft, a gear mecha-
nism slidable upon the drive shaft and car-
rying at opposite sides a driving member of
8 clutch mechanism, two independent driven
clutch . mgmbers on the drive shaft for co-
operation with the respective aforesaid driv-

spring, meahs whereby the gear mechanism
may be shifled ypon the drive shaft to pre-
sent one of the driving members of one, of;

the clutch mechanisms to the correspondin%{ _

- driven clutch member to effect a winding o

60

means for automatically throw-

said spri
i saidut'l:?t,xtch mechanism out of operation |

and shifting the gear mechanism to a poj
intermediate . the aforesaid driven me
of said clutch ‘mechanisms, said shi

974,844

| méans being operable to throw the gear

mechanism in the opposite direction to pre-
sent the other driving member of the o&er
clutch mechanism to the correspondi
driven, member €o effect an unwindingu:)%\_
said spring, and means to automatically
shift the gear mechanism out of codperative
relation with said second clutch mechanism
to a point intermediate said driven members

of the clutch mechanisms after the spring
frame C is thus shifted to the right, and

has been unwound. : .
2. In a starting ‘device for engines, the -
combination with a - drive shaff, spaced
driven clutch members on the drive shaft, a
frame, a spring having connection with ti_le
frame, means movable in one direction and
including a driving clatch member for en--

-gagement with one of the aforesaid driven

65
vo

75

80"

clutch members to effect a winding of said ‘

'spring, means to effect a release of the wind-

ing means when the spring ‘has reached a
certain tension, said movable means also in-
cluding a second driving clutch member for
codperation with the other of said-driven
clutch members to effect an unwinding of
said spring when said movable means. is
again operated, and means to effect an au-
tomatic relesse of the unwinding means

-when the spring has been unwound.

8. In a starting device for engines, the -
combination with a drive shaft, a movable

85

95

frame, a spring-having connection with the -

frame, a gear mechanism between' the frame

‘and “said - shaft, means whereby the frame

may be moved in one direction, a clutch
mechanism thrown into operation upon said
movement of the frame to.connect the:gear:
mechanism and the drive shaft together: to

effect a winding of said spring, means to ef-
fect an automatic release of .said clutch -
mechanism ' to disconnect the gear' thecha-
nism from the shaft when the spring has
reached n certain tension, &’ seoopdl_ncﬁutbh '
mechanism thrown into.gpes
frame is again moved ta &

; an unwinding

-of said spring, and mean$ b effect an auto-

matic. release of the secdfid clutch mecha-

nism to disconnect the geas mechanism from
the driving shaft ‘when tﬁe ’Pl'lnghlsbeen 5

unwound. . e L
4. In a ' starting device for engif
combination with-a drive.shaft, a movabla
frame, ‘s’ spring having connection with the
frame, 3 gear mochanism between the fr
and said shaft,' mesns whereby the fra
rection,

may be moved in one di

en\~of the frame to connect

ism and the winding shaft together
et & winding of said spring, means to -
ect an wulomatic release of said clutch
mechanism to disconnect the gear mecha-

nism from- the shaft when the spring has
réached a certain - tepsion, and ‘s secongd .

100

105

tion when the

110

ection,. a clutch 120
mechamsm:thrown into opbtuﬂm.,agn' Bands
t the gear

125
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‘ and the frame.

. bination with ‘a_drive shaft, a gear mecha-
'nism upon the drive shaft, a longitudinally

156

. and connected with said gear mechanism,
all of the gears of the gear mechanism being

20

25

80

_nection with the second mentioned

86

- slidably -mounted upon the drive shaft, a

40
. clutch menibers, a shaft journaled through

45

50

55

" of said driven clutch members to effect an
. unwinding of the spring, and means to au-

680

has been unwound and te_shift the second
frame and the gear mechanism t~ a point

85

‘bination with a drive shaft, a gear mecha-

.tioned frame, a_ gear mechanism slidably

_members. and shift the second frame and

074,844

ciutch mechanism thrown into operation ?
when the frame is again moved to effect an
unwinding of said spring. -
5. In an engine starting device, the com-
nism upon the drive shaft, a slidable frame
mounted for longitudinal movement, a shaft
carried by the frame and connected with
said gear mechanism, and =z spring havin
connection with the second mentioned shaft

6. In an engine starting device, the com-
slidable frame, a shaft carried by the frame

constantly in mesh a spring having connec-
tion with the second mentioned shaft and
the frame, and means for shifting the gear
mechanism independently of the movement
of said frame. : - .

.7. In an engine starting device, the com-
bination with a drive shaft, a slidable frame,
a second frame connected to the first men-

mounted upon the drive shaft within the
second mentioned frame, a shaft extendin
through both frames and connected to sai
gear mechanism, and a spring having con:
shaft and
one of the frames, . o

8. In an engine starting device, the com-
bination with a drive shaft, spaced driven l
members of 4 cluteh mechanism upon: the
drive shaft, a slidable frame, a second frame

§ear mechanism mounted within ‘the second
rame and having driving clutch members
for cobperation with .the aforesaid driven

both frames and connected to the gear njech-
anisin, a spring having connection with the
second mentioned shaft and the first men-
tioned frame, means whereby both frames
may.be moved in one direction and one of
the driving clutch members thrown into co-

operation with one of the driven members |

to effect u winding of said spring, means to
automatically release said codperating clutch

gear meéchanism to a point intermediate the
aforesaid driven clutch members when said .
spring reaches a certain tension, said means .
or moving said frames being movable to
throw the ‘other of said driving clutch mem-
bers into codperative relation with the other

tomatically release the second mentioned co-
operating clutch members ‘when the spring

intermediate said driven clutch members
when the spring is unwound.

-and arranged to permit of movement of said

“ond shaft journaled through said frames,

AR

9. In an engine starting device, the com-
bination with a drive shaft, spaced driven
members of a clutch mechanism upon the

Jdrive shaft, a slidable frame, a second frame

slidably mounted upon the driven shaft, a
gear mechanism mounted within the second
frame and having driving clutch members -
for codperation with the aforesaid driven
clutch members, a shaft journaled through
both frames and connected to the gear mech-
anism, a spring having connection with' the
second mentioned shaft and the first men-
tioned frame, means whereby both frames
may be moved in one direction and one of
the driving clutch members thrown into co-
operation with one of the driven clutch
members to effect a winding of said spring,
means to automatically release said codper-
ating clutch members and shift the second
frame and gear mechanism to a point in-
termediate tﬁe aforesaid driven clutch mem-
bers when said spring reaches a certain ten-
sion, said means for moving said frames be--
ing movable to throw the other of said driv-
ing clutch members into cobperative rela-
tion with the other of said driven clutch
members to effect an unwindi of ‘the
spring, and means to automatically release
the second mentioned codperating clutch
members when the spring has been unwound
and to shift the second frame and the gear
mechanism' to a point intermediate said_
driven clutch members when the spring is -
unwound, said .movements of said second
mentioned frame and gear mechanism being
made independently oﬁhe movement of the
first mentioned frame, K

10. An engine starting device comprising
standards, a frame mounted for sliding
movement. in the standards, a second frame, 105
a shaft journaled through both frames and -
movable “therewith, and means constructed

70
78 |
80
-86
90

95

shaft and the second mentioned frame longl-
tudinally of the first mentioned frame inde-
pendently of the movement of the latter,
and a spring operable by said shaft. - _

11. Th dn engine starting device, the com-
bination - with a longitudinally movable -
frame, a second frame, a drive shaft, a sec- 115

a gear mechanism between said shafts, and =~
means tq automatically shift said ‘second
frame and the gear mechanism in either di- .

rection and independently of the movement
of said first frame. - R o
. 12, In an engine starting device, the com-
binatian' with a drive. shaft, & movable
frame, & second frame disposed beneath the
aforesaid frame and movable therewith,con- 125
nections between the second frame and tire~-
drive shaft, a winding shaft journaled
through both frames and connected with the

connections between the second frame and

the drive shaft, means whereby said frames 130

100

11¢

‘120




and the sécond mentioned shaft may be
moved together, and means whereby the sec-
ond mentioned frame and the second iuen-
tioned shaft may be moved inuependently
of the movement of the first frame.

13. In an engine st»,rtinﬁI device, the com-
‘bination with a drive s
* frame, a second frame disp beneath the
first frame and movable therewith, connec-
tions between ‘the second frame and the
drive shaft, a' winding shaft journaled
through both . frames and connected with
the connections between the second frame
and the drive shaft, means whereby said
frames and the second mentioned shaft may
be moved together, and means whereby the
second mentioned frame and second men-
tioned shaft may be moved automatically
and independently of the movement of the
first frame. : .

14. In an engine starting device, the com-
bination with a longitudinally “movable
frame, & second movable frame, a drive
shaft, & gear mechanism between the drive
shaft and the second frame, a seécond shaft

L_ournaled through both frames, a spring

10

15

-20

25

aving connection with the second shaft, a -

clutch mechanism - thrown into operation
30 winding of said spring, means to automati-
cally release "the clutch mechanism and
shift said second. frame and the second
. shaft and ‘also the gear mechanism. inde-

‘pendently of movement of the first frame, a’

85 clutch mechanism operable when the first

mentioned - movable 1ift I

.other position to effect an unwitiding of said

spring; and means to. automatically . release

» the second clutch. mechanigm: and shift the

"

‘ gear mechanism indepetrdently of the move-

‘ment of the first frame, * . NS
15. In an engine starting device,

45 ghaft rotatably mounted in the su

means, 4 frame, a shaft journaled:: !

_ the frame and disposed at a right angle {o
the drive shaft, a gear on said second shaff,
gears carried .by said frame and- slidably

50 mounted on said drive.shaft, all of said
~ . gears being constantly in mesiu, and clutch

‘mechanisms for effecting a rotative connec-

tion of the frame gears upon the drive

55 shaft. o :

- bination with a drive shaft, .a frame slid-

ably mounted upon the drive shaft, gears-

loosely mounted upon the drive shaft within
said "~ frame, .2 second ' shaft journaled
through said frame, a gear on the second
shaft constantly in mesh with the aforesaid
gears, spaced clutch members on the drive
shaft between which members the aforesaid
frame and gears-are normally disposed, and
65 clutch members carried by the first'-men-

. 60

aft, a movable
osed

upon movement of said frames to effect a-

ame - is ghifted to an--
second frame and the socond ‘shaft and the

) thie com.-
bipation with a supporting means, a drive

16. In an engine starting device, the com-

e

drive shaft and

.gear mechanism, and “an ener

974,844

tioned gears for co@peration with the firs.
mentioned clutch mémbers alternately to
effect & binding engagement of the first
n;ler}tioned gears alternately with the drive
shaft. . S : ‘
17. In an engine starting device, the com-
bination with a supporting means, a drive
shaft rotatably mounted in the supporting
means, a frame slidably mounted upon the
drive shaft and provided with arms slidably
mounted in the supporting means, gears
loosely mounted upon the drive shaft within
said frame, a shaft disposed at a right angle.
to the: drive shaft and journaled through
said frame, a gear fixed.on the second shaft

70

75

80

| for mesh constantly with the aforesaid

gears; a1l energy storing. means having con-
nection with the second shaft, and mean:
constructed  and arrariged to effect a shift-

ing of the frame upon the drive shaft to 85

‘causé rotation of the second shaft to operate.

said energy storing means. -

18. In an engine starting device, the com-
bination with a supporting means, a drive
shaft rotatably imounted in'the supporting
means, a frame slidably mounted upon the
] roviged with arms slid-
ably mounted in the supporting means, gears
loogely mounted upon the drive shaft within
said frame, a shaft disposed at a right angle 95
to the drive shaft and journaled through -~ -
said frame, a gear fixed on the second sh:#t
for mesh constantly with the aforessid
gears; an -energy storing spring having con-
nection with the second shaf%, and means

80

100

-constructed and-arranged to effect a shift-

ing -of the frame upon the drive shaft to

. cause rotation of the second shaft to oper- .
ate sajd energy storing spring.

- 19. In an_.engine starting device, the com- 105

‘bination with a drive shaft, a slidable frame,

a second frame connected to the first men-
tioned ‘frame, a gear mechanism slidably
mounted upon the drive shaft within the
second mentioned frame, a shaft extendin,
through both frames and connected to sai
Bh ~ storin,
means having connection with ‘the secon
mentioried shaft. - -

20. In ax engine starting'device, the com- 115
bination with a drive shaft;'a slidable frame,
a-second frame connected te the first men-
tioned frame, a‘gear mechanism slidably
mounted upon the drive-shaft within the. :
second mentioned frame, a shaft extending 120
through both frames and connected to‘saig S
gear mechanism, and a spring having .con:
nection with the second mentioned shaft.

21. In an engine starting device, the com- .
bination with a drive shaft,a movable frame, 125
a second’ frame connected to the first men-
tioned frame and movablé with and inde-
pendently thereof, a gear mechanism car-
ried by the second mentioned frame, an en-
ergy storing means operable by the gear 130 -

110
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mechanism,-and means for operating the
gear mechianism to alternately wind and un-
wind the energy storing means.

22. In an engine starting device, the com-

‘bination with a drive shaft, gears loosely

and slidably mounted upon the drive shaft,

“a frame upon the. drive shaft in which said

" gears ‘are slidably mounted, a shaft jour-

10

15

"naled in said frame, a gear fixed on the see-

ond shaft and interposed between and in

.constant engagement with the aforesaid

gears, and means for shifting said frame,

“the shift journaled therein and said gears

longitudifully of the drive shaft.

23, In ah engine starting device, the com-
bination with a drive shaft, gears loosely
and slidably mounted upon the drive shaft,

" a frame upon the drive shaft in which said

20

gears are slidably mounted, a shaft jour-
naled in said frame, a gear fixed on the
second shaft and interposed between and in
constant. engagement with the aforesaid
gears, means for shifting said frame, the
ghaft journaled therein and said gears lon-
gitudinally of the drive shaft, and means
.

4

§

for effecting a binding of the first men-
tioned gears to the drive shaft alternately.

24. In a starting device, the combination
with a frame, a countershaft, clutch mecha-
nisms, a gear mechanism having ‘operative
connection with the countershaft and whose
gears are constantly in mesh, an energy stor-
ing sprifg having connection with the said
frame and the counter shaft, means oper-
able to throw one of said clutch mechanisms
into operation and thereby effect a winding
of the spring to store the energy, the dis-
tance between the ends of the spring being
decreased upon the spring reaching a certain
tension and thereby throwing said operatin
cluteh mechanism out of operation and ef-
fecting a discontinuance of the winding of
the spring. ]

In testimony whereof I affix my signa-
ture, in presence of two witnesses. .

JOHN. WILLIAM TUDOR.

Witnesses:
J. H. S1ceers,
E. S. Davron.
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