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To all rhons it may concern: \ , , 
Be it know in that I, How ARD C. BAILEY, 

a citizen of the United States, residing in 
Philisdelphia. Pennsylvania, have invented 

s 

invention, and Fig.9, is a side elevation illus 
trating a form of Pily controlling device 
preferably employed by me. . . 

In Figs. 1 to 3 of the above drawings, A. 
5 certain Imprisements in Starting Devices SEel supporting frame work upon 

for Explosion-Engines, of which the follow- which are mounted bearings a, a and a ing is a specification. , , 
One object of any invention is to provide a 

device of a simple and compact nature 
to whereby an explosive engine, such as may 

be used to propel motor vehicles, may be 
given the few preliminary revolutions neces 
sary to start it. with the expenditure of but 
relatively little physical energy on the part 

15 of the operator. 
It is further desired to provide a device of 

the general eharacter above noted, which 
may be conveniently operated from the 
driver's seat if a motor vehicle and which 

20 will be autoristically disconnected from the 
engine mecha. Elism as soon as the engine is 
started. - 

Another oisect of the invention is to pro 
vide a startizig device for an explosive en 
gile of such a sture that its actuating spring 
may be wouci up by the engine itself after 
this has once tean started; being automatic 
ally disconties-ged from the engine after the 
winding has roceeded to a predetermined 

33 extent. - 

The above and other advantageous ends I 
secure as hereinafter set forth, reference be ing had to the accompanying drawings, in 
which 

35 Figure 1, is a side elevation to some extent 
diagrammatical and partly in section, illus 
trating the spraratus comprising one form 
of my inventish: Fig. 2, is an end elevation 
of a portion of the gearing employed in the 

40 apparatus shown in Fig. 1; Fig. 3, is a side 
elevation of the fly wheel and the auto matic clutch garried thereby; Fig. 4, is a 
side elevatio Elustrating a form of my in 
vention in which a hand operated clutch is 

45 employed in place of the automatic clutch; 
Fig-5, is an is elevation of apprion of the 
gearing used in connection with the appa 
ratus show En in Fig. 4; Fig. 6, is a side eleva 
tion iiiistrating a form of my invention in 

2 5 

30 which the sisting spring may be wound 
either by his is or by engine, power Fig. 7, 
is a side elevation on a larger scale than that w s i5, it is rating certain detail features 

tin, Fig. 8, is a side elevation 
St. s 
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ecial form of clutch which 
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bracket al. 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 crankib and a clutch 
whereby said crank may be connected at will - 

70 to said shaft. 
The fly wheel of the engine is indicated at 
and has fixed to one end of its bub plate b' on which are mounted three pawls blim 

65 

ited as to their movement by pins or other suitable forms of stops b. 
Upon the engine shaft are mounted two 

sleeves C and C, the latter of which has rig 
idly fixed to it a ratchet wheel c mounted. 
E. it adjacent to the plate b on the fly. 

wheel so as to be capable of being engaged by 80 
the pawls b. It also has fixed to it a radi 
ally extending arm c. A relatively heavy 
metallic spring Dhas its outer end connected to a pin cprojecting from the arm c' and has 
its inner end connected with the sleeve C by 
means of a screw c. 
A gear wheel c' is rigidly keyed or other 

wise fixed to the sleeve Cand is connected: 
through an intermediate gear c to a gear'c' fixed on the shafte. This latter soft is 
mounted in bearings on the bracket a and in 
a frame a, in any desired manner. The 
shaft e carries at its end a beveled pinione' 
meshing with the teeth of a bevel geare 
mounted upon a suits ble spindle carried on. 
the frame a this gear being provided with 
ratchet teeth at its periphery and having a 
holding pawle. Loosely mounted upon the 
shaft or spindle for this gear, is an oscillatory 
arm econnected. through a linke to a hand 
lever e. - 

With the above described arrangement of 
parts the oscillation of the hand lever on 
its pivot causes a similar movement of the 
arine' and as this is provided with a pawl e 
which engages the ratchet teeth of the gear 
e', this latter is internhittently turned. 

it will be noted, he wever, that when it is 
desired to start the engine, the brake mech 
anism is first set. or some other means, such 
a holding device, is provided for tempo 
rarily preventing the revolution of the engine 
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shaft B. Consequently as the shaft e is 
turned by the oscillation of the lever e", the 
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spring D is wound, since the movement of 

hold said member away from the clutch 
member on the fly wheel. In this case, I 
provide a brake b for holding the fly wheel 

said shaft is transmitted through the gears from revolution during the time in which 
c", c and c' to the sleeve C. Since the engine the spring D is being wound and it is obvious 
shaft is held, the arm c' cannot be turned un- that when the engine is operating under nor 
der the action of the spring because one or 
more of the pawls b are naturally engaged 
with the teeth of the ratchet c. After the 
spring has been wound to a predetermined 
point, and tie various devices connected 
with the engine mechanism properly fet, this 
latter may be started by suddenly releasing 
the brake mechanism, when the spring D will 
unwind, giving the few preliminary revolu 
tions to the engine shaft ordinarily required 
to cause the engine to start. 

It is obvious that when the engine be 
comes self-actuating, its speed almost in 
stantly rises to a point in excess of that of the 
ratchet wheele which is turned by the spring 
l), even if said wheel has not already come to 
rest, and in any case the speed of the engine 
is sufficient to cause the pawls b to move out 
of engagement of the ratchet wheel c and to 
be held out of such engagement under the 
action of centrifugal. force as long as the en 
gine operates. When, however, the engine 
is stopped, one or more of the pawls will fall, 
under the action of gravity, into engagement 
with the ratchet 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 operatingle 
yer e' is placed adjacent to the driver's seat. 
As a consequence, the engine may be more 
easilv 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. 

If desired, I may arrange the various parts. 
as illustrated in Figs. 4 and 5, in which case 
the gear c may be omitted, while the gear 

mal conditions, this brake is released and the 
clutch member b" is held away from the 
clutch memberl by means of the spring a'. 
When it is desired to start the engine, the 

hand rod f' is moved so as to throw the two 
clutch membels l and l into engagement 
and the brake shoe b" is applied to the fly 
wheel. The spring is then wound as pre 
viously described, and in order to give the 
engine the few preliminary revolutions nec 
essary, the brake b" is suddenly released, 
when the unwinding of the spring turns the 
fly wheel and through it revolves the main 
shaft of the engine. As soon as this is driven 
by its own power, the increased speed of the 

g 

5 

SO 

tly wheel aid of the clutch member 5' causes 
the clutch member b to be moved outward 
so that sail parts are automatically discon 
nected; the spring a' serving to retain the 
member li" in its disconnected position. 
as so arranged that the spring D may, when 
desired, be wound by hand or unay be con 
nected 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 g fixed to a movable 
clutch memberg loose. on the engine shaft. 
The second memberg of this clutch is fixed 
to the shaft B and the parts are so arranged 
that the hand bar f' may, through a lever 
f, cause the movable clutch memberg to 
be coupled to the engine shaft of the clutch 
member g. Under these conditions it is 
obvious that the winding shaft e. will be 
driven from the engine shaft and will conse 
quently wind the spring 1). In order that 
such winding may not proceed beyond a pre 
determined point, I provide a bell crank 
lever II having one arm h so arranged as to 
be acted on by one of the convolutions of the c is mounted upon a sleeve C carrying a spring D: its other arm being connected 

plate c. This latter plate is connected through the hand bar f' to the lever f. 
through a pin c' with the outer end of the With this arrangement, when the spring D 
spring D, while the inner end of this latter is wound to a predetermined point, it causes 
is connected through a sleeve C with the the turning of the lever II upon its pivot and 
movable member b of a clutch. The other i such a movement of the hand bar as will then 
member 5 of the clutch is rigidly fixed to connect the clutch members g and g. 
the fly wheel b, while a lever if pivoted to In order to operatively connect the spring 
any suitable support, is connected to the D with the main shaft, may employ either 
movable clutch member which, by means of 
of engagement with the other clutch mem- In the latter case, the sleeve C has extended 
ber. The intermediate bearing a not only through it a shaft section B' carrying adja 
tends to support the sleeve C but has fixed cent to the fly wheel b, a platei connected 
to it a spring a' of flat material formed at to the outer end of the spring D. by means of 
its outer ends so as to fit into an annular a pin c. This plate, as shown in Fig. S, has 
groove in the clutch member a and thereby mounted upon it a number of swinging fin 

SO 

In Figs. 6, 7, and S, my device is illustrated 
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of the devices shown in Figs.1 and 4, or such 
a hand bar f', may be shifted into and out a clutch as that illustrated in Figs. 7 and S. 
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to When, however, the engine is moved by its 

15. When however, the engine is stopped and 

so tem, for the driver may throw on said brake 

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

---, 395,328 . . . 
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gers' each provided with a stop it whereby pawls capable of engaging the ratchet wheel, 
their revolution is prevented beyond a cer 
tain point. 
fly El b, Innount a Ring studi and 

5. it is obvious that when the engine shaft is 
being turned by the spring D, said stud is 
engaged by one of the fingers so that power 
is transmitted from the spring to the fly 
wheel through said finger and its stop. 

ipon the adjacent face of the 

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

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

20 scribed. m 
In winding the spring by hand, I may em 

ploy, if desired, a brakeshoeb operative on the fly wheel, and when such winding is done 
by means of the engine, a brake l' is ap 

25 Ele to the piste iso as to hold this from 
turning independently of the fly wheel. The 
brake shoe 5 may also be used in conjunc 
tion with my winding lever attachment in 
dependently of the automatic winding sys 
shoe while the engine is running and wind 
up the spring through the medium of the 
hand lever, thus holding said spring in con 
dition for instant starting of the engine after 

85 its next stop. 
In starting high power engines in which 

there is great compression to be overcome in 
giving the fey preliminary revolutions, I 
may use a series of compression relief cocks 
instantly closed on the first series of explo 
sions of the engine. w 

I claim: - 
1. A starting device for internal combus 

45 tion engines, consisting of a spring, a ratchet 
wheel connected to one end of the spring, 
means attsched to the opposite end of the 
spring for winding the same, with a rota 
table supporting body connected to the en 

59 gine and having a pawl or pawls placed to 
e capable of engaging the teeth of the 

ratchét, wheel, said pawls being placed to 
disengage said teeth and remain in discon 
nected positions under the action of centri 

35 fugal force when the speed of the engine 
2xceeds that of the ratchet wheel, substan 
tially as described - 

2. The combination of an engine shaft, 
twc sleeves mounted thereon, one within the 

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

5 rected to the engine, shaft provided with 

and means for turning the gear wheel to 
wind up the spring, substantially as de 
"is combination of that 3. The combination of an engine shaft, 
two sleeves mounted thereon, one within the 70 
other, a spring having one of its ends at 
tached to one of the sleeves and its other end. 
attached to the other sleeve, a ratchet wheel 
fixed to one of the sleeves and a gear wheel is 
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 80 

- A- shaft having a gear nieshing 
rst gear, a ratchet wheel con 

nected to said auxiliary shaft, and a lever 

an auxilia 
with said 

carrying a pawl ior periodically turning said 
second ratchet wheel, substantially as de- 85 
scribed. . 

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 90 
pawls, an arm connected to said ratchet 
wheel, a sleeve mounted on the engine shaft, 
a spring having its inner end connected to 
said sleeve and its outer end connected to the 

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

5. The combination of an engine shaft, a 
sleeve thereon, a spring having one end con 
nected to the sleeve, a clutch having one 100 
member connected 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 havings. Second gear meshing 105 
with said first gear, a beveled pinion on the 
auxiliary shaft, a ratchet wheel having bev 
eled teeth meshing with the said beveled 
pinion, a pawl for preventing movement of 
carrying a second pawl operative upon the 
ratchet wheel, and a hand lever connected to 
said first lever, for oscillating the same, sub 
stantially as described. 

6. The conubination in a starting device :15 
for an explosive engine, of an engine shaft 
having one member of a clutch, a second 
clutch member capable of being connected to . 
the first clutch member, a spring having one 
gearing operatively connected to the other 
end of said spring, and hand operated means, 
for actuating said gearing to wind the spring, 
said clutch being constructed to automat-: . 
ically disconnect the engine from the spring 125 
when the speed of the shaft exceeds that of 
the clutch member attached to the spring. 
and including means whereby its members 
are maintained disconnected, substantially. 
as described. 130 

arm, with hand operated mechanism for 95 

the ratchet wheel in one direction, a lever 10 . 

end connected to the second clutch member, 120 
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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 clutch having 
one member connected to the other end of 
the spring and its second member connected 
to the engine shaft, a hand operated device 
for 'winding the spring having mechanism 
connecting it with the auxiliary shaft, and 
auxiliary mechanism also ceanected 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. . . . 

S. The combination in a starting device 
for explosive engines, of an engine shaft, 8. 
auxiliary shaft independent of the engine 
shaft, a spring having one end operativel 
connected to said auxiliary shaft, a clutch 
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 will said engine 
s 

3 3. 

S S 

45) 

60 

for explosive engines, of an engine shaft, an 

shaft with the auxiliary shaft for winding the 
spring by power, substantially as described. 

9. The scombination in a sisrting device 

auxiliary shaft, a spring having one end op 
e ‘tively connected to said auxiliary shaft, a 
clusch having one end operatively connected 
to the second end of the spring and its second 
member connected to the engie shaft, mech 
anism for connecting at will said engine 
shaft with the auxiliary shaft for winding the 
spring by power, means for winding the 
spring by hand, and means for automatically 
disconnecting the engine shsft and the auxil 
iary shaft when the spring has been wound to 
a predetermined extent, subsiartially as de 
: tribed. 

10. The combination in a sisrting device 
for explosive engines, of an engine shaft, Ri 
auxiliary shaft, a spring having one end con 
nected to said auxiliary shaft. Elaeans for con 
necting the other end of the sering to the en 
gine shaft under predetertained conditions, 
mechanism for driving the auxiliary shaft 
from the engine shaft including a clutch, and 
is second clutch interposed between the 
..pring and the engine shaft capable of auto 
natically disconnecting said to parts when 
the engine shaft reaches a predetermined 
speed, with auxiliary hand cerated means 
for windling the spring, subsishtiaily as de 
scribed. 

11. In a starting device for 3xplosive en 
gines, the combination with a ta engine shaft, 
of a clutch having one member connected to 
said shaft, an auxiliary shaft. aeans for con 
necting said auxiliary shaft to the other 
member of the clutch, means for connecting 
or disconnecting said clutch as; abers at will, 
a spring connected to the sui Siiisry shaft, a 
device operated by the spring for automatic 

895,328 . . . 

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 
mine point, substantially as described. 

-12. In a starting device for explosive en 
gines, the combination with the engine shaft, 
of a clutch having one member connected to 
said shaft, an auxiliary shaft, means for con 
necting said auxiliary shaft to the other 
member of the clutch, means for connectin 
or disconnecting said clutch members at will, 
a spring connected to the auxiliary shaft, a 
device operated by the spring for automatic 
ally disconnecting the clutch mémiers 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 described. . . 

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 said loose mem 

70 

80 

35 

ber of the clutch when said member is con 
nected to the engine shaft, a hand 9perated device for actuating the spring windingshaft, 
and hand operated means for actuating said 
clutch, substantially as described. 

14. 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 said the other 
loose thereon, means for winding said spring 
including a shaft driven from sailoose mem 
ber of the clutch when said member is con 
nected to the engine shaft, a hand operated 
device for actuating the spring inding shaft, 
with hand operated and automatic means for 
actuating said clutch, substartially as de 
scribed. 

15. In a starting device for gas engines, the 

95 
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combination of an engine shaft, 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, substantially 
as described. 

16. In a device for starting explosive en 
gines, the combination of an engine shaft, a 
clutch having one member connected there 
to, a gear wheel connected 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 
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turning said winding shaft, a spring connect 
ed thereto, means for connecting the winding 
shaft and the auxiliary shaft, a structure con 
nected to the spring having means whereby it 
is connected to the engine shaft only so long 
as the speed of the engine shaft is than 
the speed of said structure, with a hand oper 
ated device for operating said clutch, sub 
stantially as described. 

17. In a staring device for explosive en 
gies, the combination of an engine shaft, a 
: itch having one member connected there 
to, a gear wheel connected to the second 
lielmber of the clutch and loose on the engine 
shaft, a winding shaft having a gear meshing 
with the said first gear, hand operated means 
for 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 
means 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 clutch, and means controlled by the spring for automatically actuating the clutch, 
substantially as described. 

s 

Jos. H. KLEIN. 

Sprig, a clutch capable of operatively con 
shaft, and means operative independently of 
the engine mechanism attached to the other 
end of the spring for winding the same by a 
succession of intermittent impulses, substan 
tially as described. m 

19. The combination of an engine shaft, a 
spring, a clutch capable of operatively con 
neeting one end of the spring with the said 
shaft, and constructed to automatically dis 

18. The combination of an engine shaft, a 
necting one end of tie spring with the said 30 

35 

connect said parts when the speed of the 40 
shaft exceeds a predetermined amount, and 
hand gerated 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- 5 
pendently of the engine shaft, substantially 
as described. 

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

W w HOWARD C. BALEY. 
Witnesses: . . . 

a. E. SHUFE, 

  

  

  


