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UNITED STATES PATENT OFFICE.

. DELAMERE B. GARDNER, OF CHICAGO, ILLINOIS.

STARTER FOR EXPLOSION-ENGINES IN SELF-PROPELLED VEHICLES.

982,946,

Application flled December

To all whom it may concern.: .

Be it known that I, Devayers B. GGARDNER,
a citizen of the United States, residing at
Chicago, in the county of Cook and State of
Ilinots, have invented a new and useful Im-
provement in Starters for Explosion-En-

gines in Self-Propelled Vehicles, of which,

the following is a specification.

My invention. relates to certain new and
usefnl improvements in starters for explo-
sion engines in self-propelled vehicles, and is

fully described and explained in the ‘speci-
fication. and shown in the accompanying

drawings, in which-—

Figure 1 is a plan view of a chassis em-
bodying my invention; Fig. 2 is a longitu-
dinal vertical section in the line 2.of Fig. 1;
Fig. 38 is a section in the line 8 of Fig. 2,

looking in the direction of the arrow; Fig. 4

is a broken vertical transverse section in the
line 4 of Fig. 2, looking in the direction of
the arrow; Fig. 5-is a development, showing
the arrangement of the clutch-piece.

Referring to the drawings, A is a fly-wheel -

connected in the usual way to the engine and
B (Fig. 2) is a driving-shaft. Interposed
between the driving-shaft B and the engine
are the clutch A* and the gear-case A? both

of usual form and adapted to operate and be

controlled in the usual manner. Upon the
shaft B is rigidly mounted a case C which
serves the double purpose of containing cer-
tain of the operative portions of the start-
ing-mechanism and of furnishing a cylindri-
cal surface to act as a brake-drum. The

case C is surrounded by a brake-band D .

which is of ordinary form and may be ar-

- ranged as shown in Fig. 8. The operation
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of this brake-band is controlled by a foot-
lever din the nsnal manner. To the rear of
the case or drum C is a driven-shaft B,
which extends through said case to the front

thereof and receives a bearing therein as seen -

in Fig. 2. The rear end of the shaft E is
connected by universal joints and interme-
diate shafting of ordinary construction with
the compensating - gear ‘and therethrough
with the driving wheels of the vehicle, all
in ordinary manner. The shaft E is capable
of connection, by means which will presently
be described, with the case or drum C, and
when so conneceted, it is obvious that the
shaft B, case or drum C, shaft E and the

shafting to the rear thereof will -all move’

rigidly ‘after the manner of the correspond-
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| ing parts of a standard automobile, and the

| corresponding parts oan all be operated in

| the same way as they would be in such a

description. -

* " The rear end of the casc or drum C is pro-
vided with' a boss, the réar surface of which

| 1s cut into clutch-teeth ¢ which engage ‘with

The clutch-collar 1s normally pushed for-
ward by means of a spring ¢!, and it can be
pushed backward through the medium of a
fork'e? on a rock-shaft ¢* copnected in ‘any
common manner with the foot-pedal E? in
such a way that downward or forward move-
ment of the foot-pedal will so oscillate the

lar E* from the boss upon the case C. )

The construction of the clutch-teeth ¢.and
¢ is fully illustrated .in Fig. 5, from which it
will be noted that the teeth are correspond-
ingly beveled and are also provided. with
parallel sides capable of mutual engagement.

In the device herein illustrated when the
vehicle is in its niormal forward movement,
the shafts and drum will rotate in the di-
rections shown by the arrows in Fig. 3, and
thus the acute angles on the teeth ¢ and the
obtuse angles on the teeth ¢ will be forward
as shown by the arrows in Fig. 5. -The pur-
pose of this beveled arrangement of the
teeth is to permit the clutch-collar, when

tively to the teeth on the drum. or case C as
long as there is a tendency to fairly rapid

are 1n relative rapid movement, the teeth ¢
will slip along over the teeth ¢ even though
the foot be removed from -the pedal K.
'Backward relative rotation will be impos-
sible for obvious reasons and the moment
‘the relative movement in a forward direc-
‘tion between the two parts stops, the spring.
¢* will force the clutch-collar home so ag in
prevent relative rotation in either direction.

provided with a hook E? adapted i- engage
with the end f of a spring F, coiled up with-
in the case or drum C in snch /irection that
rotation of the inner end o¥ the soring with
reference to the outer end in the some direc

tion in which the shaft turns will wind up
the spring. The hook E® is turned &o as vo
engage with the hooked end of the spring
. for winding purposes, and is so shaped, that

once disengaged; to move forward rela-.
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corresponding clutch-teeth ¢ npon a movable -
clutch-collar E* upon the driven-shaft E.
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rock-shaft ¢* as to disengage the clutch-col-
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relative rotation, thus as long 4s the parts
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The forward end of the driven-sha’t E is .
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it can readily slip past the end of the spring
when turned in a reversed direction. The
outer end of the spring may, if desired, be
rigidly secured to the periphery of the drum
C, but I prefer to leave the outer end of the
spring loose within the drum and provided

.with a shoe G conforming in curvature to

the inner surface of the drum, the spring
being attached to the shoe centrally of its

‘length. This construction is such that the-

spring may be wound up to a certain extent,
its outer end being held fast by frictional en-
gagement of the shoe with the inner surface
of the drum, and when sufficient winding
has been effected, the shoe will slip thus pre-
venting any excessive strain_on the spring

.and providing a smooth sliding movement

20

which is valuable for purposes hereinafter
described. E
The apparatus described in detail is an

-improvement upon that-shown in my Patent

No. 896,375 granted August 18th, 1908, and
its operation will be ‘readily apparent.

' When the vehicle is to be stopped the brake

25

is applied, and the pedal E? pushed to dis-

_ engage the clutch on the shatt E from the
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casing or drum C. In practice it will prob-
ably be preferable to disengage the clutch
before applying the brake but the two oper-
ations will be performed at substantially

the same time or in rapid succession hot

particularly material. -As soon as both oper-

ations have been performed the motion of.
the drum or-case C will be retarded while.
the motion of the driven-shaft will continue
at the speed of the vehicle, with the result.

that the spring will bé wound up. It is un-
necessary to hold the foot on. the lever E?
by reason of the fact-that when the clutch
has once been pushed out it will stay out on

account of -the beveled faces of the teeth
until the spring is completely wound upand
relative motion between the two parts sub- |

stantially ceases when the clutch will go in.

When the spring is. completely wound up-

slippage will cccur either between the out-
side end of the spring and the drum or case
C or between the drum or case and the brake-
band as the case may be, the vehicle thus be-
ing brought to a complete stop. As soon as
the sprin%is wound up, the clutch will au-
tomatically go in, holding the spring in its
wound. condition. During the " stopping
operation the clutch E* may be thrown out
at any desired time although it will be ob-
served that any winding action will be en
tirely . wasted between. the time when the
clutch E* is thrown out and the brake-band
is applied. o
The brake is handled in the usual way
g}gi)ughout the entire operatién of the ve-
idle.
stop it will usually be released,"although if

the machine were standing upon a hill it |
might be locked in braking positien and re- -

“Nhen the machine has come to a

082,046

 leased just at the moment of preparing to
start the engine. .

" When it is desired to start the enging, the
clutch A* is in and the clutch-roller Kt is
moved back by manipulating the pedal K=
During this operation it is necessary that the
pedal should be held down in order to pre-
vent the meeting of the acute angles of the
clutch-teeth. The potential energy stored
in the spring will, when the spring is re-
leased, give rise to power which will be
transmitted through its outer end to the

clutch A! to the engine starting the same in
the proper direction. As.soon as the engine
has begun to explode, the clutch A* can be
thrown out if desired, or if it be not thrown
out, the hooked end of the spring F will
run over the rear of the hook K2 permitting
the engine to run free. The gears can then

manner. It is obvious that the clutch A*
must be disengaged before shifting the gears.
- My present device is preferable to the
one described in my patent by reason of its
greater simplicity of construction and opera-
tion and by reason of the further fact that
the power is stored behind the gear-case.
By reason of this fact it is possible to greatly
multiply the number of turns transmitted
to the engine in starting, for the gears can
be set to transmit any desired ratio of speed

stances. In cold. weather where a number
of exceedingly rapid turns are necessary, the
result can veadily be accomplished.

It will be evident from dn inspection of
the construction illustrated and destribed
that should it, for any reacon, be desirable
to wind up the spring without first getting
the vehicle under way and stopping, this
result can be accomplisheéd by setting the
transmission-gears in the reverse position,
and then throwing in the main clutch. The
driven-shaft will then be stationary, being

with the roadway, and the driving-shaft
will move in the reverse direction therefore
winding up the spring. The clutch-collar
E* would, of course, be operated in exactly
| the same manner as when the spring is
wound up in the manner heretofore de-
scribed. When the spring -has been com-
pletely wound up in this manner, the clutch-
collar will' fall in autoiatically, and the

ward or the main clutch will slip, depend-
ing upon whether the auxiliary-brake is ap-

friction in the main-clutch. As soon as the
clutch begins to slip or the vehicle to move

shifted and the vehicle is in condition to

drum,. thence through the gear-case and

be shifted, and the car started in the usual ;

held so by engagement of the vehicle-wheels:

vehicle will then either start to move back-
plied to the wheels and on the amount -of
backward, the clutch is disengaged, the gears -

move off in thé usual way with the spring -
wound ready for another starting of the !
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109

105

110

115

120



10

15

20

25

30

* %o disconnect the same, a spring adapted to

35

40

15

-ing usually ‘a"band-brake and the other an

- spring having permanent engagement with

082,946

motor. - It will be noted that in this man- |
ner of manipulation fhe band-brake D is |
not a necessary element in the winding of |
the spring. While I consider the manner |
of manipulation first described as the pref- |
erable one, the method of winding by setting

the transmission at reverse while the vehicle !
is stationary may be desirable under certain
conditions and it is much more advantageous
in those vehieles where there is no brake
normally applied to the shaft, but where the
two brakes are both on the wheels, one be-

internal-expansion brake. In-applying my
starting apparatus to such vehicles, the pro-
vision of a third brake acting upoh the shaft
might lead to undue complexity which, how-
ever, can be entirely avoided by omitting
the band-brake D entirely and restricting
the mode of operation to that just described.

I realize that considerable variation is pos-
sible in the details of construction of my
improved device, without departing from
the spirit of my mvention, and I do not in-
tend therefore, to limit myself to the specific
form herein shown and described.

What 1 claim as new, and desire to secure
by Letters Patent, is— _

1. The combination with a driving-shaft
having operative connection with an inter-
nal combustion engine and a driven-shaft,
of means adapted to connect said shafts and

absorb the momentum of the driven shaft:
and the parts carried thereby when said
shafts are disconnected, means for connect-
ing said .spring with said driving-shaft to
rotite the same for the purpose of starting
the engine, and a ratchet-connection inter-
posed between one end of said'spring and one
of said shafts whereby after the engine is
started, it can run free without reversing
the winding of the spring.

2. The combination with a driving-shaft
having operative connection with an inter-
nal combustion engine and a driven shaft
having connection with the running gear
of the vehicle, of means adapted to connect
said shafts and to disconnect the same, 2

the driving-shaft at one end and having
a ratchet-connection with the driven-shaft
at“the other end and adapted to absorb the
momentum. of the driven-shaft and the parts
carried thereby when said shafts are dis-
connected, said ratchet-connection serving
to permit the driving-shaft to run faster
than the driven-shaft when the shafts are
disconnected and after the engine has been
started. .

3. The combination with an engine, a
driving-shaft and an interposed gear-chang-
ing device, of a driven-shaft having releas-

able connection with the driving-shaft and
means for absorbing the momentum of said

8

driven-shaft and the parts connected there-
with and storing the energy thereof while
sald shafts are disconnected and. for trans-
mitting such stored energy to the driving-
shaft and thence through the gear-changing
device to the engine for starting purposes.

4. The combination with a driving’shaft
and means for applying a brake thereto, of
a driven-shaft and means for engaging the

| same Wwith the driving-shaft; a spring hav-

ing at one end a connection with the driv-
ing-shaft, and ratchet means carried by the
drivén-shaft and adapted to engage the op-
posite end of the spring.

70

5. The combination with a clrivillg-sha.ft, 20

a driven-shaft and means for engaging the
same, of a drum on the driving-shaft, a

“spring having frictional engagement there-

with at one of its ends, and having at. its

opposite end means for engagement with g5,

the driven-shaft. .

6. The combination with a driving-shaft,
a drum mounted thereon, means for apply-
ing a brake to the outer surface of the

dram, a spring wound within the drum, g¢

a driven-shaft, means for engaging the
driven-shaft with the drum and means of
connection between the driven-shaft and the
opposite end of said spring. ‘

7. The combination with a-driving-shaft, g5

a drum mounted thereon, means for apply-
ing a brake to the outer surface of
drum, a spring having frictional -engage-
ment at its outer end with the inner sur-

said -

face of said drum, a driven-shaft, means for 100

engaging said driven-shaft with said drum

-and a hook on said driven-shaft adapted to

engage the inner end of said spring.
8. The combination with a driving-shaft

having connection with an internal combus- 105

tion engine and a drum rigidly secured
thereto, of means for applying a brake to
the periphery of said drum, a spring wound
within said drum and having connection at

clutch for connecting the same with the
driving-shaft and means of connection be-
tween the inner end of said spring and said
driven-shaft.

its outer end therewith, a driven-shaft, a 110

9. In an automobile, a driven-shaft con- 115

nected to the propelling wheels of the ve-
hicle, a driving-shaft having releasable con-
nection therewith, a spring interposed be-
tween said driving and driven-shafts and

adapted to be wound by relative movement 120

between said shafts and when unwound to
cause relative movement between the same,
an internal combustion engine and a gear-
changing device connecting the engine and

driving-shaft, whereby by setting said gear- 125

changing device in one position the spring
will be wound by the action of the engine
and by setting it in an opposite position the
spring will turn the engine in a proper di-

rection for starting, said gear-changing de- 130
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vice serving also for the transmission of
power in the usual way to the propelling
wheels. « '

10. In an automobile, a driven-shaft con-
nected to the propelling wheels of the ve-
hicle, a driving-shaft having releasable con-
nection therewith, a spring interposed be-
tween said driving and driven-shafts and
constructed so as to be wound by relative
forward rotation of the driven-shaft with
reference to the driving-shaft and in un-
winding when the driven-shaft is stationary
to transmit forward rotation to the driv-
ing -shaft, an internal combustion engine
and a gear-changing device connecting the
engine and driving-shaft, whereby by set-
ting the gear-changing device at reverse the
spring will be wound by the action of the
engine and by setting it in its normal posi-
tion the spring will turn the engine in a

proper direction for starting, said gear-

changing device serving also for the trans-
mission of power in the usual way to the
propelling wheels. :

11. The combination in an automobile,
with an engine, a driving-shaft and an in-

982,046

.terposed gear-changing device, of a driven-
shaft and means for engaging the same with
the driving-shaft, a spring having at one

end a connection with the driving-shaft, and :
ratchet means carried by the driven-shaft’

and adapted to engage the opposite end of
the spring. : a o

12. The combination with a driving-shaft
and. a driven shaft, of a spring Laving at
one end connection with the driving-ghaft
and at the other end connection with the
driven-shaft, and a clutch adapted to con-
nect the driving and- driven-shafts, said
clutch being provided with teeth having par-
allel longitudinal faces and beveled trans-
verse faces, the bevels running in opposite
directions upon the two clutch- members,
whereby when the clutch is once thrown out
it will stay out until relative movement be-
tween the shafts ceases whereupon the clutch
will automatically go in.

DELAMERE B. GARDNER.

In i)resence of—
- Cuas. E. Gayiorp,
L. G. Kirgpano.,

35

40°

45



