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OTTO E. WADEWITZ oF RACIN'E WISCONSIN

~SPRING-POWER ENGINE-START-ER.- )
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Ty rzH 'wlwm 71‘ may concern:
.iBe-it known that I, Orro E. “T-\DL\\ 1%,
‘acitizen of the United ‘States, and resident
-ef-Racine: in " the -county of Racine and
; State of ‘Wisconsin; have invented certain
- neéw and” useful- Improvements in: Spring-
--Power . Engine-Starters and I do hereby
_declare’ that- the followmg is a full, clear,
E and exact’ descrlptlon thereof.
"My invention refers’ to internal comhus-
'_'.th' engine starters of the spring motor
“type,. the cbject being to: provide a simple,
: economlcal and etfectlve means for loading
iding the motor spring to a prede-
> ‘termined tensmn, ‘the same bnmv effegted
o (hmugh a back-gear connection to an inter-
‘miittent.driven shaft. The construction and
arrangement. of the mechanism is such {hat
the -desired. tension of said motor-
L\,vobtamed through a predetermined
ot-revolutions of a winding mecha-
id Wmdmg mechanism is uncoupled
e-driven: shaft by-a werm-actuated:
‘heel ‘that is geared. to said winding
§m. - The stored- power of the spring
ocked. by a-pawl and ratchet ele-
he winding mechanism, said power
b wally released and’ transmitted to
the dnvcn shaft by a’suitable ¢lutch-con-
30 ¢ Sar Conner‘tlon ‘therewith whereby
n shaft.is-given a portion of a turn’
~more domplete turns to effect a
¢ dperdtion- of the engine, it being.
tood th‘],t thn the dlaft is the1eafte1

KA
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> .mtom hmﬂ\ 1(“9 1sed as- atated
\V}H)‘ﬂx(‘ .\lm\(‘ chjeefs in view the in-
.\:-ntmn donsists in certain pecnharitios of
Ceonsfriiefion and (‘nmbumtmn of parts as
herem'i,ftor set forth. with refercnce to the
\(cm‘xp(mhn(r dm\\m‘rs ,nd. quhsequently
Achxmed '
‘In"the dm“ ings - I‘;m we 1 represents a
.lon‘rjtudmﬂ séctional” view::of an engine
o ;stalter emboavm« the fe‘m:r s of my inven-
-tion. wwith” parts broken away, other parts
AAn -full “to more "dearly illustrate certain
50 strictural feature'i, ‘the section being indi-
. -cated by line 1--1 of Ivig. 3; Kig. 9.4 sec-
* tiomal face view of the qame.the qcctmn bemfr_
indicated by Ime 2—2 of Fig: 1: Fig. 3.
sectlonaL face.view of the starter mcchftmsm
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“lieb being held against end- pk

85 the section béing-indicated by line 3.—3 of '
g 15 and ‘Fig.- 4, another detailed sec |

Serial No. 700, 281

llmml f.me view uf ilie st
being indicated by line $—=f of I] i, 1.
P(-felunﬂ‘ by chm.uteb to the. (lm\\mu\
1 1ep1e«entx A (‘\'lm(]el fo. whichare fitted
heads 2, 27, the same in o(vn]unctu N with t,\e
mrmmcr o housing - for a ¢oilec
spring 3. The cylinder has alqo fifted. thow
to upon (\ppomte ends a pair.of cvlindrical

shells 4. 4" which shells’in C(m]unctl(m with

the heddx 2.9, and cylinder T constitute

casing for the startér mee hamam. the shelly

bemrr provided with ;)m]ectm(r feet 3,

I’At(‘m(*(lJuh S 8GE3 ,),

fer, U.c \wtmn _

60

whexeb\ the said casing is secuxed to the

frame of an Automobﬂe or othel device to.

which the starter is applied. *The casing
members constituting the heads 2, 2°. and

shells 4, are r‘]dmped t()gethel by longitudi-
nally disposed bolts 5 which pass (hmxwh_

The
ave each provided \\'1th a cen-

said casing as best stown in . Fig. 1,
casing heads 2

trallv disposed circular aperture, into- which
is journaled the ends of a tubuhr hub mem-
ber 6, the said- hib member being-fitted to a -
-80 .
:the hub ‘member, whereby"it:is ‘capablé of

sleeve 7 that is in spline connection with

rotation therewith but free ‘to ‘reciprocate

70 -

therein. . The ‘inner ¢oil of -the: 'spring 3 is .

secured to the hub member 6 and its outer
coil is rigidly secured to the: casing by micans
of a'stud 8, about which stud the aforesaid

spring end is looped.. An intérmittently.

driven. -engine shaft 8 extends throngh end
apertures 9,9 of the shells and through (he

bore of the sleeve 7. which.bore. is of mealm
(hametf*r than said shaft.. ‘The shaft i s jous-

naled in the end aperture 9 of tha shell 47 A
'ﬂnonnh loose engagement "xi th ‘the. hub 10 -

of a cear-wheel 107 \\hlch ‘hub:oxtends

through the shell Jnd s - pmnd{\n with a-

clnteh: faced end 107 ax show n. the tootlicd
gear-wheel 107 heing hoased: - \v'(hm waid
shell.. The opposite endof the engine shaft’

is similarly supported throyel . its Toose ofi-

gagement with the hub 11 of a rate “het
117, the hub heing mfomoch et weedr -<aid
shaft and aperture 97 of the shell- meniber

11 is provided with a clutch-face 1177,
S i-ane di-
rection by a shoulder that s fnrmed alivgt

the shiaft, while end-play in the apposite di-
rection of suid hub is limited through alut-

heel

85
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4. The inher face of .the ratchet-wheel hab -
saaed - L
105.

ling enawgenent of the ‘rdatchet whoel weby <+

with a Is(ﬂnm(r slee\e fm said. hab that s
furmu] about the ¢ qvertmc 97°6f the shell.-
That end of the sleevé

7w hich.is adnce_,nt '

110
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to the clutch face 11’/ of ‘the ratchet-wheel
hub is provided - with a corresponding
ratchet-face 12 which is adapted to engage
said hdb: ratchet-face, whereby a coupling
conngetion between the ratchet-wheel and
hub 1s effected. The sleeve at this end is
also provided with an annular recess 12’ into
which is fitted the spanner end of a control-

" ling lever 13, the lever being fulcrumed be-
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tween ears that project from the head 2.

_This controlling lever is provided for the
purpose of manually shifting the sleeve,

whereby the, same may be coupled to or un-
coupled from the ratchet-wheel hub at the
will of the operator. The opposite end of
the sleeve is provided with a toothed pinion
14 that meshes with a gear wheel 14’, which
in this instance is approximately twice the
diameter of the toothed pinion, the gear-
wheel being provided with a toothed pinion
16, which pinion in turn meshes with the
gear-wheel 10”7 previously mentioned, said
gear-wheel being approximately twice . the
size of the pinion with which it has meshing

- engagement. The gear-wheel 14" and its in-

tegral pinion 16, as shown in Fig. 1, are
loosely mounted upon a stud 15, which stud

‘is fitted within suitable apertures formed in

the adjacent head 2 and wall of the shell 4".

-Hence it is apparent that when motion is

imparted to the sleeve 7, the back-gear con-
nection to the gear-wheel 10" will cause the
latter to rotate at a speed approximately
one-fourth of that imparted to the sleeve
pinion 14. o i :

.- The end of the sleeve, as shown in Fig. 1,
is adapted to have abutting :-engagement

‘with the hub 10 of the gear-wheel 10" and

hence when a shift movement is impartéed to
the sleeve for effecting disconnection be-

“tween the latter and the ratchet wheel 11/,

movement of sald sleeve will cause the gear-
wheel to:slide outwardly upon shaft 8 and

effect clutching engagement between thé-

clutch-face 10’” of its hub and a clutch mem-
ber 17 that is secured to said shaft.

TLoosely mounted upon the engine shaft 8,
-adjacent to the outer face of the shell 4 is

a pinion 18, which pinion i§ held against
lIateral play between the collar 18 that is

-carried by the shaft and the adjacent face

of the shell about its aperture 9. The outer
hub end of the pinion 18 is provided with a

" clutch-face 19 which face is adapted to en-

55

gage a corresponding face of a clutch mem-

. ber 20 that is in spline connection with

60
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the engine shaft, the said clutch member be-
ing held in clutched engagement with the
pinion by a coiled spring 20" which sur-
rounds the shaft and is interposed between
the clutch member 20 and a collar 21 that
is carried by said shaft, the outer end of the
aforesaid shaft as shown terminating with

a squared head for the reception of a hand-

crank not, shown whereby the engine shaft

1,066,868

may be rotated in the usual manner in an

emergency, it being understood that the
inner end of the shaft which projects
through the casing carries the usual engine
cranks and fly-wheel not shown.

" The counter-shaft is journaled in aper-
tures formed in the heads 2, 2, and shell 4,
the end of said shaft being extended beyond
the shell head 2 for the reception of a sleeve
pinion 22’. The sleeve pinion 22’ is meshed
with a toothed tappet wheel 23 which tap-
pet-wheel is provided with a bored hub that

‘1s internally threaded for engagement with

a threaded stud 23’ that is rigidly secured
to the shell 4. The tappet-wheel also car-
ries a tappet lug 23" which s arranged to
actuate a clutch lever 24 when said wheel
has been run out upon the threaded stud
due to drive imparted thereto from the
sleeve pinion 22’. The counter-shaft 22 is
driven through the pinion 14’" from gear-
wheel 14”. The lever 24 is fulcrumed upon
the outer end of the shaft between the hub
of the sleeve pinion and a collar carried. by
said shaft, the opposite end of the clutch
lever being provided with a spanner that is
adapted to engage an annular groove 207
that is formed in the spri.z-controlled
clutch memniber 20, this construction being .
best shown in Figs. 1 and 4 of the drawings.
Thus it will be seen that the sleeve-gear 227
operates a tappet-wheel which in conjunc-
tion with the stud constitutes a worm or
cam-driven member that is adapted to rotate
and travel longitudinally whereby the path
of travel of its tappet is brought into aline-
ment with a shée 24" upon the clutch lever
to shift the position of said lever or said

worm-actuated tappet-wheel will - recede

upon a reversing action of the counter-shaft
to free the tappet and shoe engagement, this
oaeration being more. fully described herein-
after. o R :
Journaled in a suitable bearin‘g provided
in the face of the shell member 4 15 a stud
25, which stud carries a gear-wheel 26 that
meshes with the pinion 18 that is loosely
mounted upon the engine shaft, the said
gear-wheel being approximately twice the
size' thereof. - The stud projects into the
shell 4 and its inner end carries an eccentric
97, -upon which eccentric is mounted a
strapped end 28 of a link 28’, the link being
connected to cne arm 29 of an oscillatory
bell-crank lever. - The other arm 29” of the
hell-crank lever carries a spring-controlled,
vull-pawl 30 which is adapted to engage the
teeth of the ratchet-wheel 11°. The oscilla-
vory bell-crank ds shown is journaled upon
a2, sleeve extension that is formed about the
aperture 9’ of the shell 4, said bell-crank be-
ing interposed between the inner face of the
shell and ratchet-wheel as best shown in
Fig. 1. A take-up spring-controlled ratchet-
pawl 31 is also provided for engagement
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with the ratchet-wheel 11, the said pawl be-
ing fulcrumed upon a stud that is carried
by the shell 4 as best shown in Fig. 3.
When the parts of the spring motor as-
sume positions, as shown in the drawings,
the spring 1is being- wound, due to the

“clutched engagement between the hub mem-

ber 20 and pinion 18, which catises rotation
of the stud 25 through its gear connection
with said pinion, the engine sshaft being
driven in the direction as indicated by the
arrow.

. revolution with each rotation of the engine

the ratchet

-shaft due to the back-gear connection and
«in the rotation of said eccentric, its strap

connection with the bell-crank- will cause
ear-wheel to feed forward one
tooth. The hub 11 of the ratchet gear-wheel
and sleeve 7-being in clutch connection will

consequently cause said sleeve and hub mem-

bor. to rotate in the opposite direction, as

* indicated by the arrow, from that in which

30

10

; draw upon the inner- coil thereof.

the engine shaff is. rotated. . Consequently
the spring.will be gradually wound up by
This
winding is effected by -a~ predetermined
number of revolutions of the sleeve-and in-
cidental to said winding the counter-shaft
22 makes a predetermined number of revo-
lutions, due to its constant gear connettion
with said sleeve. Thus the tappet-carrying

- gear-wheel 23 is rotated and caused to travel

outwardly upon its threaded stud 23" and
incidental to completion of the spring-wind-
ing movement the tappet 23”" of said wheel
will move into an engaging position relative
to the clutch lever shoe 24’ whereby said
lever -is positively forced outward in oppo-
sition to the spring 20" that controls move-
ment. of clutch member 20 to thus disengage

“the latter from the clutch-faced hub of the

pinion 18. Tence said clatch member being:
digengaged from the clutch-faced hub of the
pi’ﬁfion 18 ,the winding mechanism is thrown
out of action. The engine shaft 8§ will there-
after revolve freely. It is apparent that

when the engine shaft is rotated free -the

. teeth of the clutch member 17 will, by their

cam .action automalically thrust the hub
clittch teeth 10”7 inwardly and thus free the
gear-wheel 107 from its rotative engage-
ment with the shaft and.at the same time

_ this end thrust will cavse the sleeve 7 to

N
«D

. to slide upon the shaft, whereby clutching |

65

antomatically effect coupling engagement
with the wheel 11’ through engagement of

its end clutch  teeth with the clutch teeth
117

To start the engiiic after a stop, the
lever.18 is manually operated, whereby it is
shifted to effect disengageinent between the
ratchet-wheel hub and sleeve 7 and - inci-
Jental to the shift, the opposite end of said
sloeve that carries the pinion 14 will engage
the hub of gear-wheel 107, causing the same

engagement with the clutch member 17 and

The eccentric 27 will make one-*

S

said gear-wheel is effected. Thus it is ap-
parent that as scon as the sleeve 7 is freed
from itstlocked or clutched engagement,
with the hub 11 of the ratchet-wheel 117
that the stored power of the spring 3 will be
instantly exerted to cause rotatien of said
sleeve in the same direction as the engine

-shaft. Thus the spring power is transmitted

throngh the train of starting gears.directly
‘to the engine shaft, in the same dirvection as

the latter would ordinarily travel, whereby

one or more complete turns is imparted to

70
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said enging shaft to effect a starting opera- -

tion, the stored power of -the spring being
imparted at a ratio of 4.to 1 to obtain effi-
ciency in the expenditure of said stored
power for the purpose stated. ’
As the spring 3 unwinds its power is ap-
‘plied to the engine shaft for starting the
same in its running pesition and in the

meantime the counter-shaft 22 will be ro-:

tated in a reverse direction from that taken

in a spring winding operation, causing the:

tappet-carrying gear-wheel 23 to move in-
wardly upen its threaded stud, covering the
same distance as it previously traversed out-
svardly until checked by engagement of its
hub with the face of the shell 4, which check

censequently locks the counter-shaft and -

further expansion of the coils of the spring
is thereby prevented, the check or lock serv-

ing to maintain a predetermined minimum

stored spring power.

I claim: ' ' L

1. An engine starter comprising”a fixed
casing, an intermittently driven shaft ex-
tending therethrough, a 1
shiftable rotatory sleeve mounted about the
shaft, a manually controlled means for cou-
pling the sleeve to said shaft when said
sleeve is maved in one direction, means for
automatically releasing the sleeve and shaft
after a manual coupling operation, 4 coiled
spring disposed about the aforesaid sleeve
having its innér end in connection there-

85

90 ;

95 -

100

longitudinally

105

110 -

with, means for securing the oute end ceil -

of the spring to the casing, a spring wind-
ing gear-wheel train loosely mounted about
the driven shaft, means for locking the same
against retation in one direction, means for
coupling the spring winding gear-wheel to
the sleeve when the latter is manually moved

115

to effect its disconnection with the shaft,

means for effecting clutching epgagement
between the spring winding mechanism and
shaft, a counter-shaft in gear connection
with the sleeve, a tappet-carrying ‘wheel in
gear connection with the counter-shaft, and
means engageable with the tappet of said
tappet-carrying wheel for releasing the
clutch engagement between said winding
mechanism and shaft, when ‘the spring 1s
wound to a predetermined tension. .
2. An engine starter comprising a fixe
casing, an intermittently driven shaft ex-

120

125 -

130



. tending "~ therethrough;

~clutching efigagement between the sleeve

10

- shaft and spring winding mechanism, and

15

_ tal to effecting ‘a' coupling connection be-

20

25

- 30

to the casing, a-spring' winding mechanism
‘having clutching: means engageable .with

~connection with the sleeve for releasing the:

3

gh; aj longitudinally
shiftable sleeve® mounted . about the shaft, a
cotled ‘mghaj ving' its inner ‘end in rota-
tive. connection” with the sleeve, means for

securing the outer cpiled end of the spring

the shaft and sleeve, means for effecting a.]

and shaft, means for locking the winding-
mechanism against rotation in one direc-
tion, a worm contrelled releasing means for’
effecting  discornection between the drive

a- manually controlled coupling means in
same from.the winding mechanism inciden-

tween the aforesaid shaft and- sleeve.

3. An engine starter comprising a casing,
an engine shaft extending -therethrough, a
reciprocative: sleeve - encircling. the shaft,-
manually ' controlled. -means- for -actuating

the sleeve in-one direction, a hub in spline |:

engagement with said sleeve, a coiled spring
surrounding the hub:'having its inner end
secured. thereto; a ratchet-wheel, means for
effecting -clutching engagement between the

.- ratchet<wheel - and--sleeve, a ‘pinion lvosely |

mounted:upon one: end. of the engine shaft,

"1,066,868

for actuating ihe ratchet-wheel, a clutch
member in spline engagenient with the en-
ging shaft adapted to lock the pinion to said
shaft, a gear-wheel loosely mounted upon
the other end of the engine shaft having a

35

clutch’ meinber, a back gear train connect- .

ing.-the last named gear-wheel with the
Laforesald sleeve, a clutch member secured

to the-engine shaft for engagement with the
gear-wheel clutch member, a counter-shaft

In gear connection with the back-gear train;

wheel in threaded union therewith, the tap-
pet-carrying wheel being in gear connection

40

a fixed threaded- stud, a tappet-carrying -

45

‘with the couxter-shaft, an oscillatory lever .

engageable with that clutch member which

‘controls® the shaft driving pinion of the
ratchet-wheel adapted to be engaged by the-

tappet-carrying gear-wheel when the latter

50

is moved in one direction upon its threadeéd
stud, and means for limiting travél of the *

ed stud in the opposite direction. -

In testimony that I claim the foregoing
I have hereunto-set my-hand at -Racine in
the county of Racine and State of Wiscon-
’sin in the presence of two witnesses. =

) - OTTO E. WADEWITZ.

Witnesses: -~ S _
E. H. Wapewrrz, -

means in-gear. connection with said pinion |.

A. H. Wapgwirz:

Coples of 'i:lhi'sépé.'tént"!i‘xéy be -obtained for five cents

Washingt

tappet-carrying gear-wheel upon its thread-
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each, by vaddressil.lg_‘ the « animissionér- of Patents, .-

on, D. C.”




