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To all whom 1 may CoNcern:. S

Be it known that I, Janmms T. MaHONEY,
a citizen of the United States, residing at
Worcester, in the county of Worcester and

State of Massachusetts, have invented a new
Device, of which™

and useful Safety Starting
the following is a specification. g

. Althongh this invention may be used: on
various kinds of machines in general, it is
particularly applicablé to starting devices

~ for.explosive engines or the like to prevent
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“cally become released
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injury to the operator or mechanism in case
the engine back fires, or otherwise reverses.

“But it may be used on any machine or mech-

anism where a release is useful in case of
reversing, to prevent injury to the operator,
or mechanism, or as may be otherwise re-
uired. : ‘
One of the objects of this invention is.to
provide such a mechanism in a starting or
operating device that will automatically

grip and rotate the shaft of the starting or

operating device, or a member fixed thereon,
when said device is manually or mechani-
cally advanced, but shauld the explosive en-
gine or other machine reverse, the gripping
mechanism will #utomatically become ve-
leased before the starting device is reversed
enough to injure the operator or mechanisn.
Also when the explosive engine or otlwer
machine advances the grip will antomati-
and permit the ex-
plosive engine or other machine to rotate
independently of the starting device. Also
when the starting device is reversed the grip

-will automatically become released and per-

mit it to be reversed without reversing the
starting or operating shaft connected with

the explosive engine or other machine there-

by avoiding injury to the mechanism.

Further objects and advantages of the in-
vention will appear hereinafter.

Reference is to be had to the accompany-
ing drawings, in- which— , :

Figure 1 is a side elevation of an auto-
snobile gasolene engine with one form of
this invention applied thereto; Fig. 2 is an
end elevation thereof on enlarged scale with

‘parts shown in transverse section; Fig. 8 is

2 sectional view of the same on the line
33 of Fig. 2; Fig. 4 is a view similar to
Fig. 3 showing another form in which this
invention can be carried out, and in fact a
better form; Iig. 5 is-an end elevation -of
the same partly in transverse section; Fig. 6
is an elevation of the flexible member and

its connections, and Fig. 7 is an end view of

one of said connections.

Referring first to Figs."l, 2 and 3, which
iltastrate a simple form of the invention, it
will be seen that a gasolene engine 10 of a
usual type is shown on a frame 11 and hav-
ing clutch sections 12 and 13 on the shaft
14 thereof. This shaft is shown as provided
with the usual spring 15. On this shaft is
shown a member 18 keyed to rotate with the
shaft. Also mounted on this shaft is a plate

19 which has a projection 20 fixed with re-

spect to the frame 11 by means of a pin 21
projecting therefrom, so that it cannot be
cansed to rotate with the shaft but can move
longitudinally thereof. This plate 19 1s pro-
vided with a cup-shaped meniber 22 pro-
jecting from it. On the shaft is a collar 23
projecting out to receive the pressure of a
nut 24 at the end of the shaft. Outside of
this collar 23 is a casing 25 which has an
outwardly extending flange 26 filting over
the cup-shaped member 22. This casing Is
provided with a recess 27 therein covered by
a plate 28 and this plate extends outwardly
to form a crank handle 29. Mounted in the
recess 27 is.a block 30 secured to the end
of a flexible member 31 preferably in the
form of.a wire eable. This eable is coiled
tightly on the outside of the member 18 and
contained within the casing 25 and 26. At
its end it extends into the cup-shaped mem-
ber 22. A portion of this coil is normally
of smaller diameter than the member 18
so that it fends to fit snugly thereon. The
other portion is wound novmally of larger
diameter than the cup-shaped member, and
frictionally grips its inmer surface. This
coil from the end which engages the cup-
shaped member 22 is wound 1n the direetion
in which the shaft 14 rotates in order to
erank up the engine. The free end of the
cable extends outwardly so as to frictionally
engage the ipside of the cup-shaped mem-
ber 22. .

The operation of the device is very
simple. ) )

The handle 29 is grasped in (he usnal way
and rotated. This resulls fin. drawing the
flexible member 81 tightly around thie mem~
ber 18 and consequently the rotation of the
handle. will be transmitted dircctly to the
shaft through the cable. At this time the
resilient free end of the cable contracts and
moves frictionally around in the cup 22 and
assists in the friction of the flexible mem-
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ber. On the other hand if the engine is re-
versed as in case of back-firing, the result

“will be to relax the contraction of the spring
- of the free end of the flexible member caus-

20

15

"ing it to engage and gri

member 22, which being held stationary will
prevent the flexible member. from reversing.
Consequently the continued reverse action
of the shaft will uncoil the portion of the

flexible member that grips said member 18|

so as-to loosen the grip and permit said

“member and shaft to reverse without re-

versing any of the other parts of the start-
ing device, thereby preventing damage or in-
jury to the operator or mechanism. It is to

‘e observed that on account of the end of the

. "cable extending into and engaging the cup-
-shaped member 22 the rotation of the shaft

20

13 1n the reverse direction while cranking
up, as for example, by back-firing, will result
first in causing the friction end of the cable
to expand and grip the inner surface of the
cup 22." Then the continued backward ro-

“tation of the shaft will force the first con-
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" jury to the operator.
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volution of the cable to uncoil until it binds
on the entire inner surface of the cup 22.
This gives a friction clutching action and
holds  this first convolution stationary.
Then the adjacent convolutions of the cable
uncoil sufficiently to lose their grip on the
member 18. Then the shaft 14 is free to
rotate reversely while the casing 25 and han-
dle 29 are held stationary with the cup 22.
Thus the back-firing cannot give the handle
a material reverse rotation or cause any in-
This practically stops
the cranking motion until the engine stops
reversirig, and also forms a brake. On the
other hand when the engine starts ahead
the flexible member is held by the end 30
which is secured to the casing 25, which un-
coils the flexible member and. releases the
grip and allows the shaft to advance.

In the form of the invention shown in
Figs. 4, 5, 6 and 7, the same principles ap-
ply, but more positive and effective means is

‘provided: for. preventing the rotation of the

~ shaft 14 in the wrong direction by the re-
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verse operation of the crank handle. The
cable 41 in this instance is shown as having
an inner surface 42 formed of a thin piece
of brass, brazed, soldered, welded or other-
wise similarly secured on the cable to fur-

nish a better surface for gripping the mem-

ber 18. In this case the cable 1s held by
a lug 40 cast on the inside of the casing 43.
Tt is retained in position by a small plate
44 secured to a lug 45 on the casing. In
this form the flexible member is divided into
two parts, the part 41 just described and a
second part 46 which is shown in the form
of a brass spring having at the end thereof

- - brass flat spring 47 of one or more coils

65

or fraction thereof secured-to it for the.

purpose of engaging in the inside of the

the cup-shaped

1,043,121

cup-shaped member 22. On the end of this
spring toward the cable 41 is a ratchet ring
50 and on-the end of the cable is a tooth 51
adapted to engage the same. The natural
resiliency of both cable and spring force

these two parts into engagement with each

other so that under ordinary circumstances
the tooth will grip the ratchet wheel and
rotate the same with it, while when the han-
dle is rotated in the wrong direction the
tooth will ratchet over the teeth and theré
can be no rotation of the shaft caused by it
and there can be no tendency also to buckle

70

75

up the cable or otherwise injure the internal .-

mechanism. B .

As stated, the first flexible member 41
in the present case is in the form of a wire
cable having a runner or shoe soldered or
otherwise suitably secured to its inner sur-
face composed of brass or other suitable

80
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material, for the purpose of furnishing more .

and better gripping surface. One end is
suitably secured to the starting device.
The other end having one or more teeth 51
which engage in the teeth on the'other flexi-
ble member 46—47—50 at their junction to
form a coupling. The said member 41 is
normally wound to be a free fit on the shaft
or member 18 which allows .it to turn in
either direction freely witheut turning the
shaft, but when it advances its teeth 51 en-
gage the flexible member 46 by the teeth 50
thereon which holds the free end from turn-.
ing. At the free end of the cable 41 it re-
quires only a little power to hold the cable
from slipping as there afe several coils of
the cable. Thus by pulling at the opposite
end of the cable it will have a positive grip.

The flexible member 46 must be sprung
onen:to place it in position, thereby grip-
ping the member 18 so that it will not shp
if it is pulled from the end, but in case the
spring is pushed from the end it will uncoil
the spring and allow the shaft to revolve
frictionally. One end of this member 46
is provided with -a coiled flat spring 47
which has one end soldered or otherwise
suitably secured to said end of the: member
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46. The said open-ring flat spring engages. =

with the cup-shaped member 22. The said
spring is normally formed larger than the
cup shaped member 22 and must be sprung
to be placed in position, thereby forming a
grip to the cup 22.- When the starting crank-
or device is advanced this flat open ring
spring 47 is pulled from the end and coiled
smaller, which releases its grip from the
cup 22 and allows it to rotate frictionally
therein. But should the engine or other
machine reverse as in the case of back
firing or. the like the''flat springs being-
secured to the flexible member 46, will be
uncoiled and be pushed outwardly. This
causes it to chuck back and grip the cup
shaped member 22 which is held from ro-
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tating with its member 20 by the stud 21.
“As the flat ring spring 47 and the flexible
member 46 are suitably secured the further
reverse action of the engine or other ma-
chine will cause the flexible member to be
uncoiled sufficiently to loosen its grip on
the member 18, and allow the shaft to re-
verse frictionally. At the same time the
flexible member 41 will reverse sufficiently
to relieve the strain on its member 51 by the
member 50 on the flexible member 46, and as
“the flexible member 41 is normally a free
running fit on the member 18, the said shaft
and engine or other machine will reverse
witheut reversing the starting crank-or de-
vice, thereby preventing injury to the op-
erator or mechanism. It will be observed
that the gripping does not disengage when
the shaft is reversed but acts as s brake on
the member 18 or shaft.

While I have illustrated and described

two embodiments, of the invention, 1 am
aware that many other modifications can be
made therein, and that the principles of the
invention can be carried out in many other
ways and applied to many types of gasolene
engines other than the one illustrated, with-
out departing from the scope of the inven-
tion ag expressed in the claims. Therefore,
I do not wish to be limited to all the details
of construction herein shown and- described,
nor to ‘the particular type of engine illus-
trated, but. - )
What T do claim is:— E
1. The combination” with a_ gasolene en
gine, shaft. and starting device, of a flexible
member comprising two parts connected at
one end with the device and coiled around

the shaft, cach having one or more teeth, for

connecting the parts of said flexible mem-
bers, o handle with which one end of the
flexible member is connected, and a station-

- ary device which the flexible member fric-

tionally engages at the other end whereby

the reverse rotation of the starting device
will have no effect on the shaft and will not
injure the flexible member.

2. In a device of the character described,
the combination of a rotatable member, a
flexible member coiled thereon, 2 handle con-
nected with the end of the flexible member
and rotatable independently of the rotatable
member, and a stationary device which the
other end of the flexible member friction-
ally engages, said flexible member being di-
vided mto a plurality of parts having a
ratchet connection between them. = | '

3. In a device of the character described,
the combination of a rotatable member, a
cable coiled thereon, a handle rotatable in-
dependently of the rotatable member and
connected with one end of the cable, the
other end of the cable having a ratchet
tooth, a cup-shaped stationary member, a
spring coiled within the stationary member
and frictionally engaging it, and a ratchet
wheel on the end of the spring in position to
be engaged and operated by said ratchet
tooth. = . .

4. T a device of the character described,
the combination of a rotatable member, a
hollow handle rotatable independently of
the rotatable member, a fléxible member
coiled loosely on said rotatable member and
having one end movably secured inside said
hollot handle beyond the circumference of
the rotatable member, and a stationary de-

vice which the other end of the flexible mem-

ber frictionally engages. :

In testimony whereof I have hereunto set
my hand, in the presence of two subscribing
witnesses. \ _ :

: "JAMES T. MAHONEY.
Witnesses :- '
Arperr E. Fav,

C. Forrest WrssoN.
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