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To all srhom if may concern: A
Be it known that I, Howarp C..BaiLey,
a citizen -of the United States, residing in
Philadeiphiz. Pennsylvania, have invented
certain Improvements in Starting Devices
for Explosicn-Engines, of which the follg?w-

_ Ing is a specification, -

One object of my invention is to provide a
device of a simple and “compact nature

whereby an explosive engine, such as may.
be used-to propel motor vehicles, may be:
given the few preliminary revolutionsneces-.

sary to start it, with the expenditure of but
relatively little physical energy on the part

of the operstar.
It is further desired to provide a device of

“the general character above noted, which

0

J

may be conweniently operated from the
driver's seat of a motor vehicle and which
will be automsiically disconnected from the
engine mechamism as soon as the engine is
staried. o ‘
Another o5fect of the invention is to pro-
vide a startinz device for an explosive en:
gine of such a matare that its actuating spring
may be woumd up by the engine itself after
this has once bizen started; being automatie-
ally disconneczed from the engine after the

~ winding has froceeded to a predetermined

extent.
The above and other advantageous ends I

secure as hereimafter set forth, reference be- .

ing had to the sccompanying drawings, in
which— '

Figure 1, iz a side elevation to some extent
diagremmstical and partly in section, illus-
trating the apparatus comprising one form
of my inveniien; Fig. 2, is an end elevation
of a portion of the gearing employed in the
apparatus shown in Fig. I; Fig. 3, is a side
elevation of the fly wheel and the auto-
matie cluteh urried thereby; Fig. 4, is a
side elevatin

_ , h a hand operated clutch is
emploved in place of the automatic clutch;
Fig. 5, s an exd elevation of a por ion of the
gearing used in connection with the appa-
ratus shown in Fig. 4; Fig. 6, is a side eleva-
tion Husirstizr a form of my invention in

which the starting spring may be wound

either by hand or by engine power; Fig. 7,

i
o)

1s & side elevaiom on a larger seale than that
of Fiz 8, tilusarating certain detail features
of my inve ; Fig. 8, is a side elevation

itustrating & special form of cluteh which
: iployed in connection with my

1strating a form of my in-.

invention, and Fig;‘g, is a side elevation illus-

trating a form! of J)awl controlling device -

preferably employed by me. . -

In Figs. 1 to 3 of the above drawings, A

regresents_,a supporting frame work upon

.which are mounted bearings a, a’ and a
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bracket” @®. Said. bearings and brackets

serve as means of support for an extension of-

the main shaft B of the explosion engine,
which it is desired to start by my invention,
and this shaft is provided at one end with

-the ordinary starting crank-b and a cluteh ¥ .
whereby sald crank may be connected at will' »
: 70 .

to said shaft. . : -
The fly wheel of the-engine is indicated at

b* and bas fixed to one.end of its bub a plate

b* on'which are mounted three pdwls b lim-

85

ited as to their movement by pins or other -

 suitable forms of stops 8% :

Upon the engine shaft ‘are mounted two
sleeves C and C’, the latter of which has rig-

75

idly fixed to it a ratchet wheel ¢ mounted .-

uion it adjacent to the plate % on the fly.
W

eel so 8s to be capable of being engaged b
the pawls b,
ally extending arm ¢’. A relatively heavy
metallic spring D has its outer end connected
to a pin ¢* projecting from the arm ¢’ and has
its inner end connected with the sleeve C by
means of a screw ¢3. - '

A gear wheel ¢ is rigidly keyed or other-

80

It also has fixed to it a radi- -

85

wise fixed to the sleeve C and is connected-

through an intermediate gear ¢ to a gear'e®
90 «

fixed on the sheft e. This latter shaft is
mounted in bearings on the bracket a? and in
a frame @% in any desired manner. The
shaft e carries at its end a beveled inion ¢’
meshing with the téeth of a bevel gear ¢

mounted upon & suitable spindle carried on.

the frame a?; this gear being provided with
ratchet teeth at its periphery and having a
holding pawl ¢*. Loosely mounted upon the

shaft or spindle for this gear, is an oscillatory .
-arm €' connected.through a link &5'to a hand

lever €. :
With the above described: arrangement of
parts the oscillation of the hand lever ¢® on

its pivot causes a .similar movement of the -

arm ¢* and as this is provided with a pawl ¢
which engages the ratchet teeth of the gear
€%, this latter is intermittently turned. .

It will be noted, hewever, that when it is
desired to start the engine, the brake mech-
anism is first set. or some other means, such
a halding device, is provided for ‘tempo-
rarily preventing the revolution of the engine
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‘tions to the engine shaft ordinarily required

D, even if said wheel has not already come to

“a hand bar f’, may be shifted into and out

of engagement with the other clutch mem-
“ber. The intermediate bearing ¢’ not only

shaft B. Consequently as the shaft e is
turned by the cscillation of the lever ¢*, the
spring D is wound, since ‘the-movement of
said shaft is transmitted through the gears |
¢, e and ¢* to the sleeve C.  Since the engine
shaft is held, the arm ¢’ cannot be turned un- ;
der the action of the spring because one or
more of the pawls b* are naturally engaged
with the teeth of the ratehet ¢, After the
spring has been wound to a predetermined
point, and the wvarious devices connected
with the engine mechanism properly ==t, this
latter may be started by suddenly releasing
the brake mechanism, when the spring D will
unwind, giving the few preliminary revolu-

to cause the engine to start.

It is obvious that when the engine be-
comes self-actuating, its speed almiost in-
stantly rises to a point in exeess of that of the
ratchet wheal ¢ which is turned by the spring

rest, and In any case the speed of the engine
is sufficient to cause the pawls b* to moeve out
of engagement of the ratchet wheel ¢ and to
be held out of suth engagement under the
action of centrifugal force as long as the en-
gine operates. When, however, the engine
1s stopped, one or more of the pawls will fall;
under the action of gravity, info engagement
with the ratehet teeth, so that the device is
again ready to be started. '

The device forming the subject of my in-
vention is usually employed in the starting
of explosion engines used in motor vehicles
and under these conditions the operating le-
ver ¢° is placed adjacent to the driver's seat.
As a consequence, the engine may be more
easily started than with the well known
crank, although as illustrated in Fig. 1 this is
usually provided for use in emergencies.
Inasmuch as the work of winding the spring
is performed at a relatively low rate, it will’
be understood that the apparatus is very
easy to operate.’ o

1f desired, I may arrange the various parts
as illustrated in Figs. 4 and 5, in which case
the gear ¢® mav be omitted, while the gear
¢* is mounted upon a sleeve C? carrying a
plate ¢’. This latter plate is connected
through a pin ¢® with the outer end of the
spring D, while the inner end of this latter
is connected through a sleeve C* with the
movable member §° of a cluich. The other
member b7 of the clutch is rigidly fixed to
the fly wheel b2, while a lever f pivoted to
any suitable support, is conneeted to the
movable clutch member which, by means of

tends to support the sleeve C* but has fixed ;
to it & spring a®.of flat material formed at |
its outer ends S0 as to fit into an annular
groove in the clutch member a® and thereby

hold s;iid member m:vay from the clutch

member on the fly wheel. -In this case, I

“provide a brake ¥ for holding the {ly wheel

from revolution during the time in which

the spring D is being wound and it is obvious

that when the engine is operating under nor-
mal conditions, this brake.is released and the
clutch member 3" is held away from the
clutch member 7 by means of the spring a*

When it is desired to start the engine, the
hand rod £’ is moved so as to throw the two
clutch members #° and §7 into engagément
and the brake shoe 4* is applied to the fly
wheel. The spring s then wound as pre-
viously described, and in order to give.the
engine the few preliminary revolutions nee-
essary, the brake 0 is suddenly released,
when the unwinding of the spring turns the

fly wheel and through it revelves the main.

shaft of the engine. Assoon as this is driven
by its own power, the increased speed of the

73
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fly wheel and of the clutch member b causes -

the clutch member ° to be moved outward

so_that said parts are automatically discon-.

nected; the spring ¢' serving to retain the
member 3f in its disconnected position.

S0

In Figs. 6, 7, and 8, my device is illustrated

as so arranged that the spring D may, when

desired, be wound by hand or may be con-

neeted to the engine after this has been
started; so that it performs the work of wind-
ing said spring. In such case the shaft e
has fixed to it another gear wheel g and this
meshes with a gear ¢ fixed to a movable
clutch member ¢* loose. on the engine shafi,
The second member ¢° of this clutch is fixed
to the shaft B and the parts are so arranged
that the hand bar f may, through a lever

J* cause the movable elutch member ¢* to

be coupled to the engine shaft of the cluteh
member g°.  Under these conditions it -is
obvious that the winding shaft ¢ will be
driven from the engine shaft and will conse-
quently wind the spring D. In order that
such winding may not proceed beyond a pre-
determmed point, I provide a bell crank
lever 11 having one arm A so arranged as to
be acted on by one of the convolutions of the
spring D; its other arm being .connected
through the hand bar f* to the. lever f=.

is wound to a predetermined point, it causes
the turning of the lever I{ upon its pivot and

t such a movement of the hand bar as will then

connect the clutch members ¢* and ¢3.

In order to operatively conneet the spring
D with the main shaft, I may employ either
of the devices shown in Figs. 1 and 4, or such
a clutch as that illustrated in Figs. 7 and 8.

‘In the latter case, the sleeve C? has extended

through it a shaft section B’ carrving adja-
cent to the {ly wheel &%, a plate 7 connected
to the outer end of the spring D by means of
a pin ¢8. This plate, as shown in Fig. 8, has
mounted upon it a number of swinging fin-
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‘With this arrangement, when the spring D -
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gers ' each provided with a stop 4* whereby

their revolution is prevented beyond a cer-
_ tain point. Upon the adjacent face of the

fly wﬁeel b% I mount a proglecting stud ¢* and
5 it is obvious that -when t

engaged by one of the fingers 4’ so that power
.is_transmitted from the spring to the fly
wheel through said finger and its stop 4%

‘10 When, however, the engine is moved by its

own power, the fingers 7 are either held out
" of the way of the stop 4* by gravity, or, ‘as
shown in Fig. 8, turned over by it so as to
rest against the stops 4* out of the way.

15 When, however, the engine is stopped and

the plate i again turned under the action of
the spring D, when this begins to be wound,
the fly whesl, through szid stud, is again
coupled to the said spring as befors de-

op scribed. ’ . o
In winding the spring by hand, I may em-
ploy, if desired, & brake shoe ° operative on
the fly whesl, and when such winding is done

by means of the engine, 2 brake b is ap-
o5 plied to the plate i so as to hold this from

turning indepandently of the fly wheel. The.

brake 8hoe 0'® may also be used in conjunc-
tion with my winding lever attachment in-
dependently of the automatic winding sys-

- 3o tem, for the driver may throw onsaid brake

shoe while the engine is running and wind

up the spring through the medium of the

hand lever, thus holﬁing said spring in con-

dition for instant starting of the engine after
35 its next stop.

In sterting high power engines in which

there is great compression to be overcome in
giving the few preliminary revolutious, I
may use a series of compression relief cocks

40 operative from the driver’s seat so as to be

instently closed on-the first series of explo-
sions of the engine. -
1 claim: T
1. A starting device for internal combus-
45 tion engines, cousisting of & spring, a ratchet
wheel connected to one end of the spring,

means_atteched to-the opposite end of the.

spring for winding the same, with a rota-
table supporting Lody connected to the en-

59 gine and having a pawl or pawls placed to’

e capable of engaging the teeth of “the
ratchet wheel, said pewls being placed to
disengage said tecth end remain in discon=

nected positions under the action of centri--

55 fugal force when the speed of the engine
axceeds that of the ratchet wheel, substan-
tially as described i
-2, The combination of an engine shaft,
twe sleeves mounted thereon, one within the

go other, a spring having one of its ends at-
tached to one of the sleeves and its other end
attached tc the other sleeve, a ratchet wheel
fixed to one of the sleeves and a gear wheel
fixed to the othe sleeve, a structure con-

gs nectéd to the engine shaft provided with

: e engine shaft is |
being turned by the spring ‘D, said stud is |

95,328 ’ S [ 2

pawls eapable of engaging the ratchet wheel, -
and means for turning the gear wheel to °
wind up the spring, substantially as de-
scribed. S S
__3. The combination of an engine ‘shaft, 4
two sleevesmounted:thereon, one within the
other; a spring having one of its ends at-
tached to one of the sleeves and its otlier end.
sttached to the other sleeve, a ratchet wheel -
fizred to one of the sleeves and a gear iwheel 5

-fixed to the other sleeve, a structure con-

nected to the engine shaft provided with
pawls capable of engaging the ratchet
wheel, and means for turning the gear wheel

to wind up the spring, said means including gg
an suxiliary shaft having a gear meShing
with -said first gear, a ratchet wheel con-
nected to said suxiliary shaft, and a lever
carrying a pawl for periodically turning said
second ratchet wheel, substantially as de- gy
seribed. o o

4. A device for starting explosive engines .

‘consisting of a shaft, a structure thereon pro- -

vided with a plurality of pawls pivoted to it,

a ratchet wheel placed to be engaged by said g9
pawls, an arm connected to sald ratchet
wheel, a sleeve mounted on the engine shaft,

& spring having its inner end connected to
ssid sleeve and its outer end connected to the -

arm, ‘with hand operated mechanism for g5

turning said sleeve to wind up the spring, .
substantially as described, '

5. The combination of an engine shaft, a
sleeve thereon, & spring having one end con-
nected to the sleeve, a clutch having ‘one 140
member coizinected to the engine shaft and
the other to the second end of the spring,
means for winding said spring including a
gear wheel connected to the said sleeve, an
auxiliary shaft having a second gear meshing 195
with said first gear, a heveled piion on the
auxiliary shaft, a ratcliet wheel having bev-
eled -teeth meshing with the said beveled
pinion, & pawl for preventing movement of

the ratchet wheel in one direction, a lever 1ji0 -

carrving a second pawl operative upon the
ratchet wheel, and a hand lever conneeted to
said first lever, for oscillating the same, sab- -
stantially as described.

6. The combination in a starting device ;1%
for an explosive engine, of an engine shaft

‘having one member of a clateh, a second

clutch member capable of being connected to -

,the first clutch member, a spring having one
-end connected to the second clutch member, ‘120

gearing operatively connected to the other

end of said spring, and hand operated means
for actuating said gearing to wind the spring, ~
said cluteh being constructed to automat-. .

ically disconneet the engine from the spring 125

when the speed of the shaft exceeds that of
the clutech member attached to the spring, -
and including’ means whereby its members
are maintained disconnected, substantially.

as described. o 130 .
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7. In a starting device for explosive en-
gines, the combination with the engine of an

auxiliary shaft, a spring having one end op-

eratively connected thereto, a cluteh having
one member connected to the other end of

the spring and its second member connected
1

to the engine shaft, a hand operated device’

for ‘winding the spring having mechanism
connecting it with the auxiliary shaft, and
auxiliary mechanism also cennected. to the
auxiliary shaft whereby. the latter may be
connected at will with the engine shaft to
wind the spring by power, substantially as

described.

8. The combination in a starting device
for explosive engines, of an engine shaft, an
auxiliary shaft independent of the engine
shaft, a spring having one end operativel
connected. to said auxiliary shaft, a clatch
Laving one member operatively connected to
the second end of the spring and its second
member connected to the engine shaft,
means for winding the spring by hand, and

-.mechanism for connecting at wiil said engine

wer
Wi

shaft with the auxiliary shaft for winding the
spring by power, substantially as deseribed.
9. The combination in a starting device

~for explosive engines, of an engine s?haft, an

[/
1%

(7]
h

42

auxiliary shaft, a spring having one end op-
€ “tively connected to said auxiliary shaft, a
clu.ch having one end operatively connected
to the second end of the spring and its second
member connected to the engine shaft, mech-
anism for connecting at wiil said engine
shaft with the auxiliary snaft for winding the
spring by power, meaps for winding the
spring by hand, and means for automatically
disconnecting the ergine shaft and the auxil-
iary shaft when the spring has been wound to
a predetermined extent, substantially as de-
#rribed. '

10. The combination in & starting device
for explosive engines, of an engine shaft, an
auxiliary shaft, a spring having one end eon-
nected to said auxiliary shaft, means for con-
necting the other end of the spring to the en-
gine shaft under predeterminzd conditions,
mechanism for driving the suxiliary shaft
from the engine shaft including a clutch, and
» second clutch interposed between the
-pring and the engine shaft espable of auto-
matically disconnecting said two parts when
the engine shaft reaches a predetermined
speed, with auxiliary hand operated means
for winding the spring, substantiaily as de-
scribed.

11. In a starting device for explosive en-

. gines, the combination with an engine shaft,

60

of a clutch having one member connected to
said shaft, an auxiliary shaft, means for con-
necting sald auxiliary shaft io the other
member of the clutch, means for connecting
or disconnecting said clutch members at will,
a spring connected to the suxilisry shaft, a

5 devicé operated by the spring for automatic~

.

‘mine 1point, substantially as described.

ally disconnecting the clutch members under
predetermined conditions, and means for
driving the engine shaft from the spring until
the speed of the shaft reaches a predeter-

.12. In a starting device for explosive en-

gines, the combination with the engine shaft, -

of & cluteh having one member connected to
said shaft, an auxiliary shaft, means for con-

necting said suxiliary shaft to the other »

member of the clutch, means for connectin
or disconnecting said clutch members at will,
a spring connected fo the auxiliary shaft, a
device operated by the spring for automatic-
ally diseonnecting the clutch mémbers under
predetermined conditions, and automatic
clutch mechanism between the spring and
the shaft constructed to maintain said. two
parts in operative connection as long as the
speed of the engine shaft is below a predeter-
mined point, substantially as desczibed. .
13. In a starting device for explosive en-
gines, the combination of an engine shaft, a
spring, means for driving the engine shaft
from the spring, a clutch having one member
connected to the engine shaft and the other
loose thereon, means for winding said spring
including a shaft driven from seid loose mem-

- 70
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ber of the clutch when said member is con-

nected to the engine shaft, a hand operated
device for actuating the spring winding shaft,
and hand opersted means for actuating said
clutch, substantially as described. »
 14. In & starting device for explosive en-
gines, the combination of an engine shaft, a
spring, means for driving the engine shaft
from the spring, a clutch having one member

100

connected to the engine shaft and the other .

loose thereon, means for winding said spring
including & shaft driven from said loose mem-
ber of the clutch when said member is con-
nected to the engine shaft, a hand operated
device for actuating the spring winding shaft,
with hand operated and antomatic means for
actuating said clutch, substernticlly as de-
scribed. . o '

15. In astarting device for gas engines, the
combination of an-engine shait, a clutch hav-
ing one member connected to said shaft, a
winding shaft connected to the second mem-
ber of the clutch, a spring capable of being
wound by said driving shaft, means for
actuating the engine shaft from the spring,
said means being arranged to automatic-
ally disconnect said parts when the engine

.shaft turns at a predetermined speed, and

means for operating the clutch, substantislly
as describe.(f. '

16. In a device for starting explosive en-
gines, the é¢ombination of an engine shaft, a
clutch having one member connected there-
to, a gear wheel cohnected to the second
member of the clutch and loose on the engine
shaft, a winding shaft having a gear meshing
with said first gear, hand operated means for

105
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© 18. The corabination of an engine shaft, a -
| spTing, a clutch capable of operatively con- .
necting one end of the spring with the said 3¢

turning said winding shaft, a spring conneect- {
¢d theretn. means for connecting the winding
shaft and the auxiliary shaft, a strueture con-

nected to the spring having means whereby it | shait, and means operstive independently of Ce e
3 the engine mechanismo attached to the other :

1s connected to the engine shaft onlff so long

as the speed of the engine shaft is less than | end »f the spring for winding the same by a

[

the speed of said structure, with a hand oper-
ated device for operiting said clutch, sub-
stantially as deseribed.

17. In o stariing device for explosive en-
aines, the combination of an engine shaft, a
~tutch having one member connected there-
to. a gear wheel connected to the second
mielnber of the eluteh and loose on the engine
shaft, a winding shaft having a gear meshing
" with the said first zear, hand operated means
{or turning said winding shaft, a spring con-
nected thereto, means for .connecting the
winding shaft with the auxiliary shaft, a
structure connected to the spring having
meuns whereby it is connected to the engine
shaft only so long as the speed of the engine
shaft is less than the speed of said structure,
with a hand operated device for operating
said cluteh, and means controlled by the
spring for automatically actuating the clutch,
subsiantially as deseribed.

o

suceession of intermittent impulses, substan-
tially as described. ’

19. The combination of an engine shaft, a
spring, a elutch capable of operatively con-
necting one end of the spring with the said
shaft, and constructed to automatically dis-
connect sald parts when the speed of the
shaft excesds a predetermined amount, and
hand cperated means connected to the other
end of the spring, the said means being con-
structed to intermittently deliver a series of
turning impulses to wind the spring inde-
pendently of the engine shaft, substantiaily
as described. :

In testimony whereof, I have signed my
name to this specification, in the presence of
two subscribing witnesses. : '

: . HOWARD C. BAILEY.

Witnesses: - sy
Wi E. Snuez,
Jos. H. KLrIN.
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