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~vention being

- Specification of Letters Patent. -

Patented Majr -'9,‘ 1911.

Application filed December 12, 1910, Serial No. 596,795,

To all whom it may concern:

‘Be it known that we, Henry B. WHITE-
HEAD and CHARLES G. WHITEHEAD, citizens
of the United States, residing at

Internal-Combustion  Engines, of which the
following is a specification, reference being
had to the accompanying drawings.

Our invention is an 1mproved - starting

mechanism for internal combustion engines

in which a-hand erank is employed for ini-
tially turning the engine shaft and starting
the engine in operation, the object of our in-
to provide an improved mech-

anism of this class which in the event of -re-

- 'verse rotation of the engine shaft occasioned
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‘Ing shaft ‘may be rotated. The _
shaft is provided at its inner end with a

- clutch ring being normally

by “back firing” serves to automatically
disconnect the hand crank from the engine

shaft so as to prevent the operator from be. 1

Ing injured, the invention consisting in the
construction, combination and arrangement
of devices, hereinafter described
claimed. | | o
. In the accompanying drawings—Figure 1
1s a side elevation of a starting mechanism
constructed in accordance with our inven-
tion.  Fig. 2 is a vertical central sectional
view of the same. Fig. 8 is a similar view
with the parts in another position. Fig. 4
1s partly an end elevation, and partly a ver-

by the line e—aq of Fig. 2. -

The engine shaft is here indicated at 1. |

In accordance with our
‘vide a startjng shaft 9,
and sIl)laced” from the outer end of the en-
gine shaft and is here shown as: mounted

1

invention, we pro-

In a bearing 3, which in practice, will be
any suitable support.

fixed or secured on
At:the outer end.

of the starting shaft is a
hand crank 4, by

means of which the start-
starting

clutch hedd 5, provided on. its outer side
with clutch  teeth 6, each of which has ‘its
front side, 7, straight, and 1ts rear side &

1nclined or beveled. - A locking -clutch ripg’

f

J 1s mounted on the periphery of the clufch
head 5, and the

shown as provided on its inner side with a

hub web 10 which has ‘its bearing on the .in-

ner portion of the starting shaft 2, the
free to turn.on
the clutch head 5, and on the inner end por-

Memphis,
in the county of Shelby and State of Tennes--
see, have invented certain new and useful
Improvements in "Starting Mechanism “for |

which is in }line with

sald clutch ring is here

|

‘cured to the shaft by a cross

~of a spring 24 which is disposed in

9 and the clutch head 5
| spring being seated in a recess with which __
tical sectional view on the plane indicated A

annular concentrically
ments 29, 30, which are
tured to the engine

11 1s here shown
sleeve 12 fitted on the shaft 2
but spaced from the clutch. head 9 and se-
pin 13, a lock-
ing annulus 14 at the outer end of the sd1d
ring 12, and provided with oppositely

tion of the starting shaft. A clut'-chfeleh:_lent.
as comprising a tubular
at a point near

€0

beveled faces 15, 16 and an-annulus 17 at the

inner end of the said sleeve, which annulus
which has a straight front face or shoulder
19 at right angles to the said annulus or

locked to the shaft 2 for rotation therewith.

The clutch ring 9 is provided on the side op-
posed to the clutch element 11 with clutch
teeth 21 which correspond in size and

es shape
with the teeth 18 of the clutch element 11,
and the said clutch ring

inclined or beveled ss

at 22, 23, and converg-
ing outwardly.

Tle clutch ring 9 while

85

| 18 provided with clutch teeth 18, each of

‘clutch element, and an inclined rear face.
It will be seen that the clutch element-11 is

70

75

is provided on the
opposite side with clutch teeth 22 each of
‘which has its front and rear sides oppositely

8o

| ree to turn on the starting shaft 2 is nor- -

mally held with its clutch teeth 21 in en- -

gaged position with reference to the cluteli

teeth 18 of the clutch element 11 by means

between the hub member of the clutch ring
, one end of the said

the said clutch head 5 18- provided. o

A guide pin 26 has its major portion dis-
posed in a
ing shaft 2, the said

to the said shaft for rotation therewith by

the space

gy

90

bore in the inner end of the start-
guide pin being secured

the cross pin 18, and the inner end portion

of the guide pin projects from the clutch
head 5 and has a tapered point 27 adapted
to facilitate enghigement of the said guide
pin with a bore or

1s provided at its outer _
disposed clutch ele-
here shown as se-

by means of a cross pin 31, which extends
through the said clutch “elements and also
ié?]ltough the engine shaft.- The inner clutch
element- 29 which is disposed o

clutch head 5, is ]
82 which correspond with the teeth 6 of the
clutch head 5, and each of which is provided
with a strai

shaft and to each other,

ght rear face 83, and an inclined

95

| socket 28 in the outer
end of the engine shaft 1. The engine shaft
end with a pair of

100

pposite the
provided with clutch teeth

116

front face 34. The outer clutch element 30
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wecured thereto by
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which is opposed to the clutch ring 9, 15

provided with clutch teeth 35 which corve-
spond with the tecth 22 of said eluteh nug
and the front and rear sides of which arve
inclined as shown. The depth of the teeth
of the clutch ring of the clutch slement 11,
and cluteh element 30 is only about half that
of the coacting clutch teeth 6, of the cluteh
head 5, and 82 of clutch element 29.
On the bearing 3 we show a bracket 386,
2 bolt 87 and -provided
with a radial bore 38 open at its inner end,
and in which bore is a slidable cylindrical
stop 39 provided with an inverted conical
or tapered point 40 which may engage either

‘the face 15 or the face 16 of the locking an-
nulus 14. The said stop 89 is provided with

2 bore 41 open at its inner end in which 1s
located a spring 42, one end of which bears
against the head of the said stop, the other

end of the spring bearing against an adjust-

ing screw 43 which operates in a threaded
opening at the outer end of the bracket. A
screw .44 is in a threaded opening in one
side of the bracket, the inner end of the said

screw engaging a groove 45 in one side of

the stop 39. The shaft 2 is movable longi-
tudinally so that the clutch head 5 and
clutch ring 9 may be respectively engdaged
with the clutch elements 29, 30, or disen-
oaged therefrom, and the locking -annulus

14 being movable with the said starting

shaft 2, the spring actuated stop 39 by coac-
tion with the said locking annulus will serve
to hold the shaft 2 against casual displace-
ment either when its clutch elements are en-

gaged with or disengaged from those of the
" engine shaft. -

40
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~ We provide in connection with the clutch
ring 9, means to permit the same to rotate In
the desired direction, of the rotation of the
engine shaft and prevent the same from ro-
tating in the reverse direction. Within the

scope of our invention any suitable means
‘may be employed for this purpose.

. For the purposes of this specification, we
show a locking yoke 46, which is a plate
substantially rectangular in form and pro-

vided with a central circular opening 47 in

which the clutch ring is disposed, and 1s
revoluble in one direction. On opposite

sides of the said yoke are annular flange

plates 48 which bear against opposite sides
of the peripheral portion of the clutch ring
9, and the said yoke is provided at suitable

points with recesses. 50, open on their inner |
sides, and each provided with an inclined

outer side 51, which is tangential to a circle

60

of greater diameter than and concentric with
the said clutch ring. In each of these re-
cesses 50 is mounted a locking roller 52. It
will be observed that by reason of the fact
that the recesses 50, are wider at the ends
toward which the clutch ring 9 turns with

DB
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vent reverse rotation thereof, |

57y

said recesses, the said rollers 52 are enabled
by the inclined or tangential outer sides 51
of said recesses to move radially with re-

spect to and from the said clutch ring 9 to -

perniit said clutch ring to turn in the de-

sired direction of the engine shaft and that

in the event the engine shaft should turn in
the reverse direction, and start to rotate the

{0

ring 9 therewith, in such reverse direction,

the tangential sides 51 of said- recesses will

so as to effectually lock the latter and pre-

 The yoke 46 is pivotally mouuted as at 53
between the fork arms 54 of an arm 94,
which is radial with respect to the engine

shaft, and the outer end of which 1s pivot-

ally mounted as at 56, or otherwise mounted
on a suitable fixed support, so as to prevent

said arm 55 from turning or rotating with-

the engine shaft and permit the same to
move laterally with respect to 1tself, and
longitudinally with respect to the engine
shaft.

78
force the rollers 52 imwardly and bind the
came on the periphery of the clutch ring 9

30.

85

 The operation of our invention is as fol-
lows: Normally the clutch ring 9 has its

teeth 21 engaged with the teeth 18 of

the clutch element 11 by the action of

the spring 24, and the starting shaft 2 is

moved outwardly from the engine shaft so
is to disengage the clutch head 5, and the
clutech ring 9, from the clutely elements 29,
30, of the engine shaft, the stop 39 being en-
caged with the inner beveled face 16 of the
locking annulus 14. This also disengages
the guide pin 26 from the socket 28 oi the

engine shaft. To start the engine or crank

the same, the operator by grasping the hand
crank 4 first moves the starting shatt 2 n-

wardly so as to cause the guide pin 26 to

08
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enter the socket 28, and engage the teeth of
the clutch head 5, and clutch ring 9 with

those of the clutch elements 29, 30 of the

engine shaft, and cause the stop 39 to en-

oace the outer inclined face 15 of the lock-

11¢

ing annulus 14, and he then turns the shaft

9 by means of the hand crank in the direc-
tion indicated by the arrow in Fig. 1, which

is the required direction of rotation of the

engine shaft, and by reason of the cngage-

ment of the cluteh elements of the starting
shaft and the engine shatt, the latter is

therefore turned with and by the starting

shaft. Assuming that the engine shaft after
being thus started rotates by the operation
of the engine, in the required
zoacting beveled faces 8 of the teeth of the
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direction, the

clutch head 5 and of the teeth 32 of the i

cluteh element 29 force the clutch ring 9 out

of clutched engagement with the clutch ele-

| ment 80, and the teeth 6 and 32 of the clutch

elements 5 and 29 out of clutched engage-

ment with the engine shaft, and the engine

65_the engine shaft, than at the reverse ends of | shaft is free to run independently of the 1

128
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starting shaft. If, when starting the engine
shaft, the engine shaft should start to twrn

- reversely to the required direction, by the

b

10

back firing of the engine, the cluteh ring 9
1s Instantly caught by the rollers 52 and
locked against reverse rotation. The re.
verse angular movement of the engine shaft
with reference to the clutch ring 9 then
causes the inclined or cam sides of the teeth
21 and 22 of the clutch ring 9. acting on the

1nclined sides of the clutch element 30 and
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teeth 18 of the clutch element 11, to move
the said ring 9 laterally together with the
clutch head 5, the cluteh element 11 and the
starting shaft 2, a sufficient. distance to cause

the teeth 22 to become disengaged from the

teeth 35 and ‘clutch teeth 6, to become disen-

gaged from clutch teeth 32. These actions
are-all stmultaneous. The teeth 21 and 22
of the clutch element 9 are only about half

the depth of the cluteh teeth 6 and- 32, but

as the teeth 21 and 22 both act to move the
shaft 2 in the same direction, they move the
cluteh head 5 a sufficient distance to disen-
gage the teeth 6 and 82 and hence the start-
ing shaft is prevented from turning re-
versely with the engine shaft and danger of
Injury to the operator is entirely obviated.
We claim — B B

clutch teeth, the teeth of one series having
cam faces on both front and rear sides, and
those of the other series having locking faces
on one side, and cam faces on the reverse

side; a starting shaft in line with and mov-

able toward and from the engine shaft, said
starting shaft being provided with a clutch

1

1. In combination with an engine shaftlﬂ“
‘having clutch elements respectively provided
with a series of concentrically - disposed

40 head having clutch teeth which coact and

correspond with those of the last named ‘se- |

ries of clutch teeth of the engine shaft, said
starting shaft ‘heing also provided with a
second clutch element fast thereto and hav-

¢5 ing clutch teeth each of which has a locking

o0 gitudinally with

55
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Tacé on one side, and a cam face on the re.

verse side; a shiftable clutch elemernit revolu-

ble on the clufch head of | _
and also movable laterally thereon, and lon-

shaft, said shiftable clutch element having

clutehteeth on one side: opposed to and cor-

responding in shape with the front and rear
cam sided teeth of the engine shaft clutch

-element, and provided on the other side with

clutch teeth opposed to
with those of the
the starting shaft,

and corresponding
second clutch element of
means to. permit the said

Tespect to the starting

the starting shaft, |

-

shiftable clutch element to turn in one direc-

tion and prevent the same from turning in

the reverse direction and means to turn said

shaft. - | | L |
2. In combination with

having clutch elements,

respectively pro-
vided with a series of

concentrically dis-

an engine shaft.

“having clutch elements
vided with ‘a series of concentrically dis-

-with a clutch head

posed clutch teeth, the teeth of one series
having cam faces on both front and rear

3

sides, and those of tlie other serjes having

locking faces on one side, and cam faces on
the reverse side; a starting shaft in line with

and movable toward and from the engine

shaft, said starting shaft bein,_ provided
with a clutch head having clutch teeth to

coact and correspond with those of the last
named series of clutch

teeth "of the engine
shatt, said starting shaft being also pro-
vided with a second
thereto and having clutch teeth each of
which has a.locking face on ons side, and a
cam face on the reverse side: a shiftable
clutch element revoluble on the cluteh head
of the starting shaft, and also movable lat-

erally thereon, and longitudinally with re- -
' spect. to the starting shaft, said shiftable

clutch element having cluteh teeth on one
side .epposed to and corresponding in shape
with the front and rear cam sided teeth of
the engine shaft clutch element, and pro-
vided on the other side with clutch teeth
opposed to and corresponding with those of

shaft, means to permit the said shiftable
clutch element t6 turn in one direction and

clutch element fast

70
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‘the second clutch element of the starting

prevent the same from turning in the re-

verse direction, a spring acting to normally
engage the shiftable clutch element with the

and means to turn said shaft. i
8. In combination with an engine shaft
respectively " pro-

posed clutch teeth, the teeth of one series
having cam faces on both front and rear

sides, and those of the other series having
lgcking faces on one side, and cam faces on
the reverse side; a starting shaft in line with

and movable toward and

_ trom the engine
shatt, said starting

shaft being provided

which coact and cerrespond with those of

the last named series of clutch-teeth of the

engine shaft, said starting shaft being also

having clutch teeth

95

oe
_s_ecoﬁ:él clutch element of the starting shaft

100
105
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provided with a second clutch-element fast -

thereto -and having clutch teeth each of
which has a locking face on one side, and a
cam face on the reverse side; a shiftable
clutch element revoluble on the cluteh head
of the starting shaft, and also movable lat-
erally thereon, and longitudinally +tith re-

‘spect to the starting shaft, said shiftable

clutch element having clutch teeth on one
side opposed to and corresponding in shape
with the front and rear cam sided teeth of
the engine shaft clutch clement, and pro-

| vided on the other side with clutch teeth op- 12
- posed to and corresponding with those of o

the second clutch element of the starfing
shaft, means to permit the said shiftable

clutch element to turn in one direction and -
prevent the same from turning in the re-

115
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verse direction, the sald shafts being respec- |
tively provided at their opposing ends with .
a ouide pin, and a socket bore for the recep-
tion of the same and means to turn said

shaft.

4. In combination with an engme shaitt

having clutch elements, respectively pro-
vided with a series of concentrically dis-

- posed clutch teeth, the teeth of one series

10

15

- of the last: named ‘series of clutch teeth of

the engine shaft, said starting shaft being
also promded with a second clutch element
fast thereto and having clutch teeth each

20
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having cam faces on both front and rear
sidegs and-those of the other series having

loclz:m{r faces on one side, and cam faces

on the reverse side; a startmﬂ shaft in line

with and movable tow ard and from the en-
gine shaft, said starting shaft being pro-
vided “with a clutch head havine clutch

teeth which coact and correspond with those

of which has a locking face on one 91de and
a cam face on the reverse side; a shiftable
cluteh element revoluble on the clutch head

of the starting shaft, and also movable lat-

erally thereon, and longltudmally with re-
spect to the staltmg shaft, said shiftable

clutch element having clutch teeth ‘on one

side onposed to and corresponding in shape
with the front and rear cam sided teeth of
the engine shaft clutch element, and pro-
vided on the other side with clutch teeth

0:)posed to and corresponding with those

‘the second clutch element ofethe starting
shaft means to permit the said shiftable
tlutch element to turn in one dir ectlon ancl
prevent the same from turning in the re-
verse directlion, means 1including a vield-
able element to lock the stﬂltmg shaft at
both limits of the longitudinal movement
thereof and means to tum said Sh‘lft |

5. In comblr% ation with an engine shaft |
“having clutch ele

ments respectwely provided
with a series of concentrically disposed
clutch teeth, the teeth of one series having

cam faces 011 both front and rear Sldes, and |

BBLEVT

those of the other series hawng locking
faces on one side, and cam faces on the re-
verse side: a e;tartmo* shaft in line Wlth and

movable toward and from the engine shaft,

sald starting shaft being provlded with ‘a
clutch head having clutch teeth which coact

00

and correspond with those of the last named,

series of clutch teeth of the engine shaift,

said starting shaft being also provided with

“a second clutch element fast thereto and hav-

ing clutch teeth each of which has a lock-

L

55

ing face on one side and a cam face on the
1everse side: a shiftable clutch element revo-

Juble on the clutch head of the starting shaft,
and also> movable laterally thereon, and lon-

~gitudinally with respect to the starting

shaft, said shiftable clutch element having
clutch teeth on one side opposed to and cor-
responding in shape with the front and

65

rear cam slded teeth of the engine shaft

clutch element, and provided on the other
side with clutch teeth opposed to and cor-
responding with those of the second clutch
element of the starting shaft, means to per-
mit the said shiftable clutch element to turn
in one direetion and prevent the same from

70

turning in the reverse d1rect1011., and M-

| cludmﬂ' a yoke element 1n which said shift-

able clutch element 1s mounted to revolve

in one direction, said yoke element having

recesses each prowded with a cam face,
friction rollers in said recesses bearing be'

tween said cam faces, and the perlpherv of .

- said shiftable clutch element an arm mount-

ed for transverse movement ‘Lﬂd to which the

80

said yvoke element is pivotally connected and

means to turn said shaft.

In- testimony whereof we hereunto affix

our signatures in the presence of two wit-

nesses.

HENRY B. WHITEHEAD.
" CHARLES G. WHITEHEAD.

'Wltnesses
Leon W. BONDURONT,
THOMAS J. BurTON.

- Copies of thls patent may be obtained for five cents,each by addressing the “ Commissioner of Pat'ents.
Washington, D. C.” -
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