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COMPANY, OF DENVER, COLORADO, A CORPORATION OF COLORADO,
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1,046,030.

Application filed OQctober (6, 1911,

To all whom it may concern:

Be it known that I, Wirrtaya A, SHARPE,
a citizen of the United States, residing in
the city and county of Denver and State of
Colorado, have invented certain new and
ugeful Improvements in Engine-Starters for
Automobiles; and I do declare the follow-
ing to be a full, clear, and exa~t description
of the invention, such as will enable others
skilled in the art to which 1t appertains to
make and use the same, reference being had
to the accompanying drawings, and to the
characters of reference marked thereon,
which form a part of this specification.

My invention relates to improvements in
engine starters for automobiles, my object
being to provide a device of this class which
may be easily and quickly operated by the
chautfeur from his position, without leaving
his seat in the machine. ,

The starter is so constructed that it may
be operated by the foot, thus leaving the
hands of the chauffeur free for handling
the steering-wheel. The device may, how-
ever, be operated to equal advantage by the
Jand of the chauffeur by simply changing
the form of the actuating lever.

In my improved censtruetion, provision is
made for compensating for the reverse
movement of the engine shaft, due to back-
firing during the starting operation, the
niechanism in this event being automatically
regulated to allow the engine shaft to rotate
freely without turning the operating wheel

“and itg connections, which are monnted on

the said shaft, or rather upon a sieeve ze-
cured to the shaft, the said sleeve and shaft
rotating in harmony at all times. Provi-
sion s also made for a slight reverse niove-
ment of the engine shaft when the operating
wheel is connected to votate therewith, the
same consisting of a” spring interposced be-
tween an arm of the operating lever and the
operating gear actuated by the lever, the
said spring being sufficiently stiff te canse
the lever and gear to normally mdve in uni-
son. When, however, the reverse movenient
of the shaft occurs, and during the auto-
matic adjustment to release.the operating
wheel from the engine shaft to permit the
latter to turn- independently thereof, the

Specification of Letters,Pétent.

- Patented De¢.3,1812.
Serial No. 854,988,

gear 15 permitted to move independently of
the lever, the latter being in such position
that it cannot respond to the reverse move-
ment of the engine shaft. This limited
movement, due to the interposed spring, as
aforesaid, is sufficient to allow time for the
aforesaid automatic operaticn, whereby the
engine shaft becomes rotatably disconmected
from the operating wheel or pulley,

Having briefly outlined my improved con-
struction, I will proceed to describe the same
in detail, reference being made to the ac-
companying drawing, in which is illustrated
an embodiment thereof,

In this drawing:—Figure 1 is a top plan
view of an automobile, showing my im-
proved starting mechanism in position
thereon. Fig. 2 is a fragmentary view of
the machine illustrating the starting mecha-
nism on a larger scale. This view is taken
looking in the direction of arrow 2, Fig. 1.
IPig. 3 is & section taken on the line 3—3 of
Fig. 8. Tig. 4 is a detail view in elevation
illustrating the sleeve adapted to be secured
te the engine shaft, and upon which the op-
erating wheel and other features codperat-
ing therewith arve mounted. Fig. 5'is an
end view of the starting mmechanism mounted
cn the engine shaft. Fig. 6 is a sectional
detail view illustrating a stationary sieeve.
adapted to codperate with an detuating ball
for shifting a movable member to release the
operating wheel from the engine shaft dur-
ing the reverse movement of the latter due
to back-firing., Fig. 7 is an end elevation
of the ring interposed between the operat-
ing wheel and the engine shaft for inter-
locking purposes. Tig. 8 is a section taken
on line 8—8, Fig. 3. TFig. 9 is-a detail sec-
tion taken on line 9—9, Fig. 8, Tig. 10 15 a
fragmentury detail view looking in the di-
rection of arrow 13, Fig. 2. :

The same reference characters indicate
the same parts in all the views.

Let the numecral 5 designate the frame-
work of an automobile, upon which is
mounted an engine 6 having a shaft 7, to
the outer exposed extremity of which is se-
cured a sleeve 8 carrying af its inner ex-
tremity a relatively large disk 9, which is
hollowed out. as shown at 10, to form a race
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, extremities with ratehet recesses 22,

for bearing balls 12, which engage a cone
member 13, carrying pms 14 extending par-
allel wnn the axis of tho shaft and Lntu ing
openings 15 formed in a rving 16 and pro-
vided with laters lly-arranged openings 17
extending entirely thwnoh the ving. This
ring is mm )n:,od between the beuum sur-
face of a chain w heef 18 and the body of the
sleave 8 hmuml the disk 9. The inner face
of the wheel, adjaceunt the openings 17 of the
ving, is provided with recesses 19, whose
wally 20 slope gradually toward H]L center
of motion, the suid recesses being adapted to
receive halls 21, when the mechanism is in
position to allow the balls to roll down-
wardly by 01'1\1LV from the openings 17 of
the ring, whereby the chain wheel and the
ring are locked fo rotate in unison. These
openings 17 also commumicate at their inner
forued
in the sleeve 8, whereby one or more of the
actuating balls 21 will always be in opera-
tive mgaovnwnr with one of {he recesses 99,
which are so shaped with reference (o the
inner extremitios of the openings 17 that the
sleeve 8 and the ring are mmpdled to rotate
in unison, when the ring is in its normal po-
sition. By virtne of This ('ons(rnchon, it
will be undmstood that,
ter of motion is in a horizontal position, and,
as theve is o sufficient number of Ulo open-
ings 17 and the actuating bhalls 21 for the
e chain wheel 18, the sleeve 8 and
the mimpmml ring 9 will be normaily in-
terlocked to rotate n unison in the direction
of the arrow in ¥ig. 8, this being the dirce-
tion of the chain wheel’s movement during
the starting operation of tl 1e engine, a chain
23 being connected with a Jnn 24 fast on the
periphery of the said wheel for the puypose,
tlw wheel being momm’. as shown at 25, to
wintuin the ehain id operative velation
"r},mu:ﬂ‘:ii‘i}. Thig chain'leads from the chain
wheel 18 €0 o wheel 26, suitably journaled on
a suppoert 27 attached to the framework 5 of
the machine, an angle pulley £8 being inter-
posed belween the chain wheel and the said
wheel 26, the angle pulley being mounted in
a holder 29 havi ng a swiveled connection
with the machine, as shown at 80.
ast on the spindle 81 of the wheel 26 is
a pinion 39, ’mLShlﬂD with the teeth 33 of :
se ‘;"d.‘»“ﬂi.d ear 34, Formed int gral with
hob 85, infer Pos) 'I between Lhe supporting
27 fmd a2 hub 86, formed mfeoml
an actusting lever 38, which projects
39 formed in

p=q

s

with
upwardly throuoh an opening ¢
ithe Honr of the machi ine, its upper e\tronutv_

carrying a foot-plate 40 for convenience of
mian hmlat‘op, said foot-plate being readily
aceessible to the chanfferr for this purpose.
Alsg formed integral with the hub 36 is an
arm 41, baving an eye 42 at its outer ex-
fremity f;b*'mmh which passes a curved stem

3 as

.3

3, one sxtre xm(y of which is secured

as the axis or cen-

1,046,080

shown at 44, to the segmenial gear 34, To
the oppm%lt(, ex trormty of thig stem is ap-
plied a nut 45, the stemibeing threaded for
the purpose. .

Tuterposed Detween the nut 45 and the ey
12 05 a relative ly sfiff spival spring 46, sur-
rounding the said .st('m, which spring nor-
mally maintung the lever arm 41 in cloge
contact with the lug. 44, which forms a stop
to prevent the further movement of the eye
of the lever arm on the stom 42 In one direc-
tion.

Tt muis
{he lever
spindle 47

{ he understood that the hab 36 of
'}F» and il e 41 i journaled on o

independently of the hub 33 of
the gear 34, permitting independent move-
mient of the said pu(s on their spindle.
enee, n the 1'0«»1{1 aroperation of the starter,
the lever 38 and the arm 41 move in wni-

son with the segmental 0'9:11' 84, When,
howe \v the engine back fires and the en-
gine daft is moved in a divection the re-

YEITHe n'f its normal direction, the action of
the piuiml 32, which would, in that event,
move in the divection of the arrow adjacent
the said phuion in ffig. 2, would be to move
the gear in the divection indieated by the
arrow adjacent the segmental gear in g
2. Dnt, under these cir 11111~tnmo 3, it may
be assumed that the lever 38 is locked
against movement, assmning that the «aid
lever is iu its rearward 1)0%&1011 indicated by
full lines in Fig. 25 and, under-Lhese clrenm-
stances, it will Tecome necessary for the sej_;‘:
mental g_gu,u to maove independently of the
lever, and, 11 order to do so, the spiral
spring 46 is compressed and its ylmlm;__;
apacity s sm‘hcwn to prevent injury to
the parts of the mechanism until the chain
wheel 18 1g rotatably dis "(‘m’mo(,{‘efl from the
sleeve 8 and the engine shaft 7, permitting
the lafter to rotate indepenl(,nd_ of the
chain wheel and s counections.. The man-
ner of disconnecting these parts will now be
deseribed, '

Each opening U

of the ring 16 carries o
le]d} spmm‘ ’fm. which, acting on the pins
14, normally forces the ring 16 toward a
sheuider or la(:n, 49 on a collar 30, the said
collar being connected with a stationary part
51 by means of serews 52, also ]).)\-odt eugh
a bearing-ball-retaining ring 53. This col-
lar has a sleeve 54 annularly avranged with
Jejm ence to the engine shaft, and the sleeve

5, the sleeve 54 1,! mmdnm nto a chamber 54
im med in the chain wheel 18 and to which
one (*\trvlmf‘,f of a coiled spring. 56 is se-
cured, as shown at 57, the opposite extremity
of s‘aid .spmng being secured to the chain
wheel, ag shown at 48, This collar 50 is cut
away on the face ov shonlder 49 adjacent the
face 60 of the ring 16, forming a recess 61 of
suflictent (’[epth to receive a ball (2, the face
of the collar leading from the deepest pors
tion of the recess 61 to the normal face of the
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shaft sufficiently to rotatably disconnect the
wheel 18 from the engine shaft during the
reverse movement of the latter, heretofore
explained. These recesses T4 are impor-
tant, since they prevent the slipping of the
ball 62 on the face 60, whereby the shifting
movement of the ring 16, necessary to rota-
tably disccnnect the engine shaft from the
engaging wheel 18, is accomplished more

‘quickly than would be the case in the ab-

sence of the said recesses.”
In order to secure the part 51 against

rotary movement and make the same sub--

stantially stationary, and at the same time
permit vibration without injury to the parts
of the mechanism, I preferably secure a
chain 75 to the outer extremity of the part
5l,—see I'igs. 1 and 5,—the opposite ex-
tremity of the chain being made fast to the
framework of the vehicle, as shown at 77.
Intermediate the extremities of the chain,
I preferably locate a turn-buckle 78, or simi-
lar device, whereby the slack may be taken
out of the chain and the If ter rendered
properly taut,for the purpose. This con-
struction Is important, since, if an attempt
is made to secure the part 51 to the frame
in an absolutely rigid manner, the vibration
incident to the use of the machine would
very soon loosen the rigid structure, and, in

“time, the connecting part would become
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lonse and therefore useless. ’
Attention is called to the fact that the
secturing chain 75 is located on the opposite

-side of the starter mechanism mounted on

09

the engine shaft from the pull chain 23, the
latter extending from the operaling wheel
18 to the angle pulley 28 in s direction op-
posite that of the chain 75.  In this mananer,
the strain on the engine shaft is, virtually
balanced during the cperation of the start-
ing mechanism. '

It must be understood that my improved
engine starting apparatus is equally appli-
cable to all explosive engines, whether em-
ployed in connection with automobiles or
1m other relations.

Having thus described my invention, what
I claim is:— ‘ :

1. The combination with the engine shaft,

of an opeérating wheel concentrically ar-

anged thereon, means for actuating the said
wheel in the forward direction to start the
engine shaft, an interlocking connection be-
tween the said wheel aud the shaft to cause
the wheel, when mioved in the forward di-
recticn, to rotate the shaft, the reverse move-
ment of the shaft serving normally to oper-
ate the wheel, and means actuated by the
reverse movement of the shaft for breaking
the rotative relation between the shaft and
wheel, said means comprising a ring having
openings in register with ratchet recesses
formed in the wheel and shaft, the said
openings being upen at both éxtremities, nnd

1,046,030

balls located in the said recesses and arv-
ranged to interlock with the wheel on the
lower side and with the engine shaft on the
upper side, and an actuating ball interposed
between the said ring and an adjacent sta-
tionary part recessed to a suitable depth to
receive the ball and having an inclined face
which crowds the ball away from the sta-
tionary mewaber and shifts the <aid ring to
disconnect the balls carried thereby from the
ratchet recesses of the engine shaft, snbstan-
tially as described. '
- 2. The combination with an engine vhaft,
of an operating wheel mounted rhereon,
means for actuating the wheel, a ring in-
terposed between the wheel and the engine
shiaft, the wheel and shaft having vatchet
recesses, the ring having openings rezister-
ing at ‘their opposite extremities with the
atchet recesses of the wheel and an aperat-
ing shaft, whereby, as the wheel i~ furned
in cne direction, the shaft is actuated, and,
when the shaft is turned in -the opposite
direetion, the wheel Is actuated, an! means
actuated by the veverse movement of the
engine shaft for shifting the eaid rving in :
divection parallel with the axis of the shaft
to disconnect the said balls fiem the vatehe
recesses .of the engine shafl to permit e
engine shaft to move in the reverse diyes
ticn, substantially as described.

3. In an engine starter, the combinalion

with the engine shaft, an operating wheel
annularly arvanged thercon, means for ro-
tating the wheel to impuart the [evward

movement to the engine shaft, & vingy inter-
posed between the wheel and the ongine
shaft and having. openings registoring at
their opposite extremities with ruicehet ye
cesses formed rvéspectively in the engine
shaft and the said wheel each of suid open

o

1

X

. b gy R L . )
mgs containing a ball, whe oy there 13 an

interlocking connection at the heginping of

the operation between the ring and (he en-

gine shaft on the upper sice and bet:ween the

ring and wheel on the iower side. ihe en-
gine shaft having a cirenmmferential groos

formed thereon just beyond the ratched
cesses, and means actuated by the rec
mevement of the engine shaft for shif

g
the gaid ring to move the said balls info i he
cirenmferential groove, whereby the rotaiive
relation between the wheel and engine shaft
is automatically broken, for the purpose set
forth. '

4. In an engine stavter, the combination
with the engine shaft, and an operating
wheel concentrically arranged thereon, a
ring interposed between the said wheel and
the engine shaft-and having openings regis-
tering at their opposite extremities
ratchet recesses formed respectively in
wheel and the engine shaft, balls leeat
the openings of the ring and adupied o
enfer 27~ recesses of the engine shaft
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collar being inclined, as shown at 63. Nor-
mally, or when the chain wheel is turned to
start the engine shaft, or in the direction of

the arrow Avin Tig. 8, the ball 62 maintains

its positien in the deepest part 61 of the col-
lar 50 and does not interfere with the nor-
mal position of the ring 16, which position
is such that the balls 21 interlock with the
ratchet recesses 19 and 22, whereby the move-
ment of the chain wheel actuates the engine
shaft to impart to the latter motion in the
normal direction of its operation. However,
when the engine shaft is reversed, or moved
in a direction opposite the arrow A in Fig.
8, there would be a tendency to move the

chain wheel 18 as well as the chain 23 in a

corresponding direction, and this would re-
sult in breaking the mechanism, or some
part-thereof as soon as the chain-had reached
its limit of movement on the pulley 26. How-
ever, as soon as the reverse movement of the
engine shaft and the sleeve 8 secured there-
to starts, the ball 62 passes from the recess
61 of the collar 50, and, following the in-
clined face 63 of the said collar, gradually
reaches the normal plane or face of the col-
lar, and, as it approaches this plane, the ring
16 is forced toward the left, referring to
Figs. 3 and 9, compressing the springs 48,
and this movement of the ring carries with
it the balls 21, which are moved out of the

zone of the recesses 22 in the sleeve 8 and the

recesses 19 of the chain wheel into a circum-
ferential groove 64, which allows the sleeve
8 and the engine shaft to rotate freely, in-
dependently of the chain wheel 18, and the
movement of the said chain wheel and its
connections, necessary before the balls 21 are

crowded into the groove 64, is compensated

for by the yielding capacity of the spring 46,
heretofore explained.

When the apparatus is in use, the sleeve 8
is secured to the engine shaft 7 by means of
a set screw 65. When this is done, the said

sleeve and engine shaft are an integral con-.

struction, so far as thelr operation is con-
cerned, since they are compelled to rotate in
unison. The sleeve 8, as distinguished from
the engine shaft. is
in constructing the apparatus, whereby the
sleeve and the operating parts of the mecha-
nism meunted thereon may be formed com-
plete independently of the engine shaft, and
then applied thereto without making anv
change in the said shaft. Tt will be under-
stood, however. that the engine shaft might
be formed to conform in all respuets to the
exterior fermation of the sleeve % and, in
that event. the disk member 9 would he
formed integral with the shaft. - However.
it is much more convenient to emplov a sleeve
8. as an independent element, and then se-

cure it to the engine shaft wheuever neces- .

sary. Tt also makes it practicable to readily
remove the mechanism from the engine shaft

a matter of convenience |

e

when, for any reason, it may be necessary or
degirable to do so.

At the right of Figs. 1 and 2, I have illus-
trated the ordinary means for cranking the
engine by hand, and the outer exposed ex-
tremity of the sleeve 8 is equipped to inter-
lock with. a pin 66 formed on the stem 67
of the crank, it being assumed, in this case,
that the crank is left on the machine.

From the foregoing description, the use
and operation of my improved engine
starter” will be readily understood. Ag-
swning that the parts are assembled, as
shown in Figs. 1 and 2, in order fo crank
the engine, it is only necessary to press the
foot upon the foot-plate 40 of the lever 28,
and move the same forwardly to the dofted
line position in Fig. 2. This operation will
turn the chain wheel 18 sufliciently to ip-
part the starting movement to the shaft 7
through the instrumentality of the mecha-
nism  heretofore described. In the event
that, during the starting operation, the en-
gine should back fire, or an explosion should
occur, which would serve fo reverse the
movement of the engine shaft, resulting in
what is ordinarilly termed g “kick,” the
spring 46 will permit the initial resrward
movement without injury to any of the paris
of the mechanism, and, by the time, or he-
fore, the yielding capacity of the spring 46
has hecome exhausted, the ball 62 wil] have
traveled from the lowest point of the vecess
61 of the collar 50 to the face 60 of said

collar, whereby the ring 16 is moved in a

divection parvallel with the engine shaft far
encugh to threw the ratchet balls 21 out of
engagement with the ratchet recesses 22 of
the sleeve 8 and into the civenmfercntial
groove 64, allowing the engine shaft, to-
gether with the sleeve 8. to votate independ-
ently of the starting mechanism.  After each
eranking operation of the mechanism, the
wheels 18 and 26 and their connections ave
returned to their normal position by the
recoil action of the eoiled spring 56. IFrom

“this, 1t will be understood that normally the

chain 23 is wound on the wheel 18 to main-
tain the portion of the chain between the
wheels 18 and 26 reasonably tant.
the cranking operation, the chain is un-
wound from the wheel 18 and wound on the
wheel 26, bul, as soon a5 the eperating léver
38 is released. the spring 56 connected with
the wheel 18, a8 aforesaid, reverses the move-
ment of the chain and the parts connected
thereby inthe manner aforesald.

The ring 16 has recesses 74 formed in ils
face 60, the said veeesses engaging the hall
58 and ecansing it to travel in contact with
the inclined cam face 68 of the recess 61
from the deepest part of the Iatter tc the
plane of the face 49 of the stationary collar
50, whereby. the ving 16 is shifted longi-
tudinally of the sleeve 8 and the engine
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upper side and the recesses of the wheel on
the lower side, whereby thereisan interleck-
ing connection between the wheel, ring and
shaft, means yvieldingly acting on the ring
to thrust it in the direction of the axis of
the shaft for maintaining its openings in
position to allow the balls carried thereby

to enter the ratchet récésses of the wheel |

and shaft, and means automatically acted on
by the shaft during its reverse movement
for thrusting the ring against the tension
of the said yielding means, whereby the
balls are carried beyond the zone of the
ratchet recesses of the wheel and shaft to
permit the shaft to rotate independently of
the wheel during the back firing of the en-
gine, substantially as described.

5. The combination with the engine shait,
¢f a wheel concentrically arranged thereon,
means conniected with the wheel for rotating
the latter in a forward dirvection to start the
engine, a ring intérposed between the wheel
and the engine shaft, the wheel and engine
shaft having ratchet recesses, the said ring
having openings extending therethrough in
the zone of the ratchet recesses of the wheel
and engine shaft, the said openings nor-
mally registering at their opposite extremi-
ties with the recesses of the wheel and shaft
respectively, balls located in the said open-
ings and arranged to pass by gravity there-
from into the recesses of the wheel and en-
gineshaft according to their position, the en-
gine shaft having a circumferential groove
formed therein beyond the ratchet recesses
of the shaft, a'stationary member located ad-
jacent the ring, the said member having a re-
cess, which, at its deepest part, is equal to
the diameter of the ball, the said recess hav-
ing its wall inclined toward the adjacent
face of the said ring, the said ball being in
engagement with said face, whereby, as the
shaft is rotated in the reverse directicn and
the ring actuated thereby, the ball will be
caused to travel in contact with the inclined
face of the said recess, within the stationary
part, thus thrusting the ring in the direc-
tion of the axis of the shaft to carry the balls
located in the openings therecf out of the
zone of the ratchet recesses of the wheel and
shaft, for the purpose set forth.

6. In-an engine starter, the combination
with the engine shaft, of a wheel concentri-
cally arranged thereon, means connected with
the wheel for rotating the latter to actuate
the engine shaft, the said means containing
a member adapted to yield when the engine

-shaft is moved in the reverse direction, an

automatic interlocking connection between
the wheel and engine shaft to cause the shaft
to rotate in its normal -direction when the
wheel is moved in a corresponding. direction,

while the reverse movement of the shaft nor- |

the wheel, and means actuated by the reverse
v.ovement of the shaft for breaking the in-
terlecking connection between the wheel and

vo

shafi to compensate for the back firing of -

the engine, substantially as described.

7. In an engine starting apparatus, the
combination with the engine shait, of an op-
erating wheel concentrically arranged there-
on, an interlocking connection between the
wheel and the engine shaft, a flexible device
connected with the periphery of the wheel,
which is normally spring actuated to wind
the flexible device thereon, a second wheel
with which the opposite extremity of the
flexible device is connected, a gear sector
suitably joyrnaled, an operative connection
between the second wheel and the said gear,
an operating lever journaled adjacent the
said gear, the two parts, however, being ca-
pable of independent movement, a yielding
connection between the said lever and the
gear, whereby the movement of the lever
also actuates the gear, the function of the
vielding connection being to compensate for
the initial reverse movement of the engine
shaft due to back-firing, substantially as de-
seribed. - :

8 In an engine starter, the combination
with the engine shaft, of a re.atively sta-
tionary support into which the outer -ex-
tremity of the shaft protrudes, a flexible de-
vice secured to raid support at one extrem-
ity, its opposite extremity being connected
with an adjacent stationary part, the flexi-
ble device being made sufficiently taut for
the purpose, an operating wheel concentri-
cally arranged on the shaft adjacent said
bearing or support, an interlocking connec-
tion between the said wheel and the engine
shaft, and means for actuating the wheel,
substantially as deseribed.

9. In an engine starter, the combination
vith the engine.shaft, of a bearing into
which the extremity of the shaft protrudes,
a flexible device connected with the bearing
for securing the latter against rotation, an
operating wheel mounted on the shaft adja-
cent the said bearing, a clutch ring inter-
posed between the wheel and the shaft,
means employed in connection with the ring
for normally locking,the wheel, ring and
shaft to rotate in unisen in either direction,
the said hearing having a relatively deep re-
cess lotated at one extremity of an inclined
face formed cn the bearing, and means
adapted to enter the sald recess and inter-
posed between the bearing and the said ring,

whereby, as the engine shaft is moved in the .

reverse direction, the ring will be shifted in
the dirvection of the axis of the shaft to dis-
connect the latter from thé operating wheel,
snbstantially as deseribed. - ’

10. In an engine starter the combination

8 . - Y N .
mally imparts a corresponding moyement to | with the engine shaft, of a relatively fixed
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bearing into which the end of the shaft pro-

trudes, an operating wheel mounted on the

shaft- adjacent the said bearing, a clutch !

ring interposed between the wheel and the

shaft, means for normally locking the wheel,

ring and shaft to rotate in unison in either
direction, and means interposed between
said bearing and ring for automatically un-

locking said first named means

back-firing of the engine.
in presence of fwo witnes
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