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UNITED STATES PATENT OFFICE. 
OTTO E. WADEWITZ, OF RACINE, WISCOINSIN. 

SPRING-PoweR. ENGINE-STARTER. 

1,066,868. 
. . . ; Application filed May 28. 

To all whom it may concern: 
Be... it known that I, OTro E.WADEWITZ, 
citizen of the United States, and resident 

of. Racine, in the county of Racine and 
15 State of Wisconsin, have invented certain 
... new and useful Improvements in Spring 

Power Engine-Starters; and I do hereby 
declare that the following is a full, clear, 

... and exact description thereof. 
i3 ... My invention refers to internal combus 
...tion engine starters of the spring motor 

type, the object being to provide a simple, 
economical and effective means for loading 
(ir winding the motor spring to a prede 

15 termined tension, the same being effected 
through a back-gear connection to an inter 
mittent driven shaft. The construction and 
arrangement of the mechanism is such that 
after the desired tension of said motor £0 springis. obtained through a predetermined 

of revolutions of a winding mecha 
winding-mechanism is uncoupled 

he driven shaft by a worm-actuated 
heel that is geared to said winding 
m...The stored power of the spring 
cked by a pawl, and ratchet ele 
he winding mechanism, said power 

anually released and transmitted to 
in shaft by a suitable clutch-con 

unab 

tood that when the shaft is thereafter 
t; by the engine power that it will re 

id:siliig for future use and after 
vinding.: the winding mechanism is 

... wind 
such inding. 

... automatically.iceased as stated. 
... With the above cljects in vicw the in 

40 vention consists in certain peculiarities of 
conisfriefion aid combination of parts as 
hereinaft&r set forth with reference to the acchnpanying. drawings and subsequently 
claimed. . . . . . . . . . . 

45 in the drawings IFigs: 1 represents a 
longitidinal sectional view, of an engine 
starter embodying the features of my inven 
tion with parts broken away, other parts 
in-ful to more 'clearly illustrate certain 

50 strictural features, the section being indi 
cated by line 1-1 of Fig. 3: Fig. 2, a sec 
tional face view of the same, the section being 
indicated by line. 2-2 of Fig. 1: Fig. 3, a 
sectional face. view of the starter mechanisna, 
the section being indicated by line 3-3 of 
Fig. 1; and Fig. 4, another detailed see 
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tional face' view of the siarter, the section 
being indicated by line 4-i-4 of Fig.1. 

Referring by characters to the drawings. 
1 represents a cylinder to which are fitted 
heads 2, 2’, the same in conjunction with the 
cylinder forming a housing for a coiled 
spring 3. The cylinder has also fitted the re 
to upon opposite ends a pair of cylindrical 
shells 4. 4. which shells in conjunction with 
the heads 2.2, and cylinder 1 constitute a 

frame of an automobile or other device to 
which the starter is applied. The casing 
members constituting the heads 2, 2’, and 

said casing as best shown in Fig. 1. The 
casing heads 2 are each provided with a cen 

rotation therewith but free to reciprocate 
secured to the hub member 6 and its outer 
coil is rigidly secured to the casing by means 

driven engine shaft 8 extends through end 
apertures 9, 9 of the shells and through the 
bore of the sleeve 7, which. bore..is of greater 
diameter than said shaft. The shaft. is jour 
naled in the end aperture 9 of 
through loose engagement 
of a grear-wheel 10, which hub extends 
through the shell and 
clutch: faced end 10’’ as shown the tootled gear-wheel 10 being housed - within said 

c 
gagement with the hub 11 of a ratchet wheel 
11, the hub being interposed hist weei 

is similarly sported through its loose 

4 
S 

The iner face of the ritchet. wheel hal 
11 
hub being held againsteridinlai in one di 
rectin iv a shoulder that is foraed all it. 

rection of said hub is limited through aut 
yith a hearing-sleeve for said hub that is 
formed abof the tertre 9 of the shell. . 

i That end of the sleeve, which is adjacent 

casing for the starter mechanism, the shells 
being provided with projecting feet. 5, 
whereby the said casing is secured to the 

, 70. 

shells 4 are clan ped together by longitudi 
nally disposed bolts 5' which pass through 

trally disposed circular aperture, into which 
is journaled the ends of a tubular hub mem 
ber 6, the said hub member being fitted to a 
sleeve 7 that is in spline connection with 
the hub member, whereby', it is capable of . 

the shell 4. 
ith the hub 10. 

provided with a 

shell. The oppy site end of the engine shaft 

said . 

the sit: ft, while end-play in the opposite di 

60 

80 

therein. The inner coil of the spring 3 is . 
85 

of a stud 3, about which stud the aforesaid spring end is looped. An intermittently 

90 

100 

shaft and aperture 9 of the shell-member 
is provided with a clutch-face 1 l', said . . . . 

05. 

?ing engagement of the ratchet wheel web 
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92 

to the clutch face 11 of the ratchet-wheel 
hub is provided with a corresponding 
ratchetface 12 which is adapted to engage 
said hub ratchet-face, whereby a coupling 
consection between the ratchet-wheel and 
hub is 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 

20 

30 

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 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 

35. 
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50 

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. • - 
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 imparted to 
the sleeve for effecting disconnection be 
tween the latter and the ratchet wheel 11, 
movement of said sleeve will cause the gear 
wheel to slide outwardly upon shaft 8 and 
effect clutching engagement between the 
clutch-face 10' of its hub and a clutch mem 
ber 17 that is secured to said shaft. 

Loosely mounted upon the engine shaft 8, 
adjacent to the outer face of the shell 4 is 
a pinion 18, which pinion is held against 
lateral 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 
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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 
is 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 is 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 20 
that is formed in the sprig-controlled 

70 

80 

clutch member 20, this construction being 
best shown in Figs. and 4 of the drawings. 
Thus it will be seen that the sleeve-gear 22' 
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 shoe 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 
operation being more fully described herein 
after. - - 
Journaled in a suitable bearing provided 

in the face of the shell member 4 is 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 
27, upon which eccentric is mounted a 
strapped end 28 of a link 28, the link being 
connected to one arm 29 of an oscillatory 
bell-crank lever. The other arm 29 of tho 
bell-crank lever carries a spring-controlled 
pull-pawl 30 which is adapted to engage the 
teeth of the ratchet-wheel 11. The oscilla 
tory bell-crank as shown is journaled upon 
n sleeve extension that is formed about the 
'perture 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 rathet 
pawl 31 is also provided for engagement, 
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5 

10 

revolution with each rotation of the engine 
shaft due to the back-gear connection and 
in the rotation of said eccentric, its strap 
connection with the bell-crank will cause 
the ratchet 

20 

it dicated by the arrow. from that in which 

P 

25 

30 

4 

gear-wheel 23 is rotated and caused to travel 
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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 is being wound, due to the 
clutched engagement between the hub mem 
ber 20 and pinion 18, which causes rotation 
of the stud 25 through its gear connection 
with said pinion, the engine shaft being 
driven in the direction as indicated by the 
arrow. The eccentric 27 will make one 

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 men 
bor, to rotate in the opposite direction, as 
the engine shaft is rotated. . Consequently 
the spring. will be gradually wound up by 
draw upon the inner. coil thereof. 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 connection 
with said sleeve. Thus the tappet-carrying 
outwardly upon its threaded stud 23 and 
incidental to completion of the sprihg-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 
Finion 18. Hence said clutch member being 
dengaged from the clutch-faced hub of the 
pinion 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 

30 
cam action automatically thrust the hub 
clutch teeth 10’’ inwardly and thus free the 
gear-wheel 10' from its rotative engage 
ment with the shaft, and at the same time 
this end thrust will cause the sleeve 7 to 

65 

automatically effect coupling engagement 
5 with the wheel 11 through engagement of 

its end clutch teeth with the chutch teeth. 
11'. To start the engine after a stop, the 
lever, 13 is manually operated, whereby it is 
shifted to effect disengagement between the 
ratchet-wheel hub and sleeve 7 and inci 
dental to the shift, the opposite end of said 
sloeve that carries the pinion 14 will engage 
the hub of gear-wheel 10, causing the same 
to slide upon tie shaft, whereby clutching 
engagement with the clutch member 17 and 

3. 

said gear-wheel is effected. Thus it is ap 
parent that as soon as the sleeve is freed 
from its locked or clutched; engagement, 
with the hub 11 of the ratchet-wheel 11 
that the stored power of the spring 3 will be 
instantly exerted to cause rotation of said 
sleeve in the same direction as the engine 
shaft. This the spring power is transmitted 
through the train of starting gears. directly 
to the engine shaft, in the same direction as 
the latter would ordinarily travel, whereby 
one or more complete turns is imparted to 

tion, the stored power of the spring being 
inparted 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 position and in the 
meantime the counter-shaft 22 will be ro 
tated in a reverse direction from that taken 

wardly upon its threaded stud, covering the 
same distance as it previously traversed out 
wardly until checked by engagement of its 
hub with the face of the shell 4, which check 

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

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

means for effecting clutching engagement 
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 
clutch engagement between said winding 
mechanism and shaft, when the spring is 
wound to a predetermined tension. 

2. An engine starter comprising a fixed 
casing, an intermittently driven shaft ex 

consequently locks the counter-shaft and 

with, means for securing the outer end coil. 
of the spring to the casing, a spring wind 

tappet-carrying wheel for releasing the 

70 

75 

said engine shaft to effect a starting opera 

85 

in a spring winding operation, causing the 
tappet-carrying gear-wheel 23 to move in- . . 

90 . . 

95 

100 . . 
longitudinally 

105 . . . 

110 

5 

to effect its disconnection with the shaft, 
20 

25 

130 



tending 

0 

shaft and spring winding mechanism, and 
5 

20 

25 

: 30 

connection with the sleeve for releasing the 
same from the winding mechanism inciden 
tal to effecting a coupling connection be 

14. 

shiftab 
coileds rigg ha. ng its inner end in rota 
tive. connection with the sleeve, means for 
securing the outer coiled end of the spring 
to the casing, a spring winding mechanism 
having clutching, means engageable with 
the shaft and sleeve, means for effectinga, 
clutching efgagement between the sleeve 
and shaft, means for locking the winding: 
mechanism against rotation in one direc 
tion, a worm controlled releasing means for 
effecting disconnection between the drive 
a manually controlled coupling means in 

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 loosely, 
mounted upon one end of the engine shaft, 
means in gear connection with said pinion 
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therethrough, a? longitudinally for actuating the ratchet-wheel, a clutch 
eevemointed about the shaft, a member in spline engagement with the en 

gine 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 member, a back gear train connect 
ing-the last named gear-wheel with the 
aforesaid 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, 

40 

a fixed threaded stud, a tappet-carrying 
wheel in threaded union therewith, the tap 
pet-carrying wheel being in gear connection 45 
with the counter-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 threaded . . . 
stud, and means for limiting travél of the 
tappet-carrying gear-wheel upon its thread 
ed stud in the opposite direction. 
In testimony that I claim the foregoing 55 

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: 

E. H. WADEWITz, 
A. H. WADEwITz. 

copies of this patent may be obtained for five cents each, by addressing the Commissioner of iPatents, 
- Washington, D. C.” 

  


