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o all whom it may concern:

- UNITED %’EATE% ?ATENT @FE‘E@E

iROBERT MOKEE OF PHILADELPHIA PENNSYLVANIA

S'I‘ARTING— VIECHAI\TISM FOR EXI-‘LOSIVE ENGINES.

9799,530.

Apphcatmn filed July 6, 1909

‘Bé it known that- I, RoBerT MCKEE,

- citizen of the United States, and ‘a resident

10

of the city and county of Philadelphia and
State of Pennsylvania, have invented an
Improvement in Starting - Mechanism for
Explosive-Engines, of which the following
is a specification:

My invention has reference to starting
mechanism for’ exploswe engines and con-

- sists - of certain improvements which are

fully set out in the following specification
and shown in the. accompanying -drawings

- which form a part thereof.
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~and without the necessity ‘of. makmo special

" ment of intermediate mechanism between.

30

The ‘object of my invention is. to pro-
vide a constriction of starting mechanism

. 'which may be applied to exploswe -engines

employed on automobiles and for other pur-
poses whereby .a premature ‘explosion and
baclkward starting of the engine crank shaft
cannot” injure the operator when startmg
the engine.

My 'object is also to proude a construc-
tion of starting mechanism which may be
applied to aufomobiles now-.in existence

constructlon in the engine.
« My invention comprehends the employ-

the crank. handle or lever of the starting

 mechanism and the engine shaft which,

35

while adapted to.rotate the engine shaft
and ‘overcome the compression within the

cylinder of the engine, ‘will yield ander |

certain strains such a premature explosmn
and quick reversal of the engine shaft, said
intermediate means embodymg a ylelding
friction - device and a non-yielding connect-

- ing clutch mecharnism between the friction

40.
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device and the operating crank or lever.

My invention consists of certain  im-
provements for starting mechanism in ex-
plosive engines which are fully described
hereinafter and more particularly defined
in the claims. These 1mprovements will be
better understood by reference to the draw-
ings, in which

Figure 1 is a side elevatlon of a stai'tinw

~ mechanism in explosive engines embodylng

my 1mprovements Fig. 2 is a sectional ele-
vation thereof; F1g 3 ig a . front elevation
of the same with the upper part of the
hand crank or lever broken away; and Figs.

4-and 5 are elevations showing a modifica-

tion of my invention. _

Speclﬁcatmn of Letters Patent

Patented Dec° 2”2’ 1910
Senal No 508,015,

9 is.a rhain bearlng Whlch is adapted

a | to be bolted to a cross bar connecting the

chassis or main frame of the automobile.
This bearing may be shaped to suit any
automobile structure to which my invention

is to be'applied; 8 is an ‘engine crank shaft

606

and 'is prov1ded on the end with the -usual

| ratchet cluteh 4; and 5 is a starting shaft

journaled -in the bearing  with provisions
for rotary motion and longitudinal adjust-
ment and the end of this shaft is provided
with a. ratchet .clutch part 6, which is the

_counter part of the clutch part 4 of the

engine shaft and with which it engages in

»_startmg the rotation of the engine. -

The shaft 5 has, formed upon it, a collar

7 and is extended beyond the collar a con-.

siderable distance, the end terminating in a
screw-ihreaded part 12 provlded with a nut
13 and a lock nut 14.  Sleeved upon the
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shaft 5 between the collar and the lock nut,

are the following parts, namely, a friction

“washer- 8 preferably formed in vulcanized
fiber resting against the eollar 7, a friction
“disk -9 restmfr against the friction wagher

and having upon its periphery ratchet teeth
10 and upon its forward face an annular

row of ratchet teeth 11, a second friction-
~washer 15 also preferably of vuleanized fiber.
‘and resting against the friction disk, a

clamping sleeve 16 having a ﬂange 17 press-
ing against the last mentioned friction

‘washer 15, and 2 ‘large washer 18 pressing

upon the end . of the sleeve 16 and adapted
to receive the. pressure of the nut 9. By

tightening the huts 13 and 14 the sleeve 16°
and its flange 17 may be forced with more or

less pressure upon- the remaining parts

sleeved upon the shaft 5 so as to clamp'the-
-frietion disk 9 with greater-or ]ess .pressure

to create the necessary amount of gripping
action between the ratchet disk and the shaft
and its connections. To prevent the sleeve
from rotating upon the shaft 5, a key or
feather 20 is secured to'the inner part.of
the -sleeve and works in: a slot 21 on the

shaft 5 so that the sleeve and its flange,

as well as the collar 7, are required to rotate
as a unit. This manner of rotation of the
friction disk 9 will caunse the shaft 5 to be
rotated with a proper amount of power of
transmission,

Journalﬂd upon fhe sleeve 16 is the hub

-29 of a hand crank 23: This hub has free-
‘dom of rotation and of longitudinal recipro-
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cation upon the sleeve: it further has upon
one face ratchet teeth 24 which engage the

.,'ratch’et teeth 11 of the friction disk 9 .so

16

ag to rotate the said disk to the right when

the crank is rotated to the right and when®

standing in front of the nut .end of the
shaft 5; and the opposite: face of-the hub is
provided with an eutwardly extending tu-

‘bular flange 19" which oosely fits over the

washer 18 so as to form an annular chamber
25 in which is located a coil spring 26 one
end of which presses against the washer and

_the other end against the hub of the hand

_crank or lever so as to normally keep the

15

20

ratchet teeth. thereof in engagement- with
the tatchet teeth 11 of the friction disk,
while permitting the said hand crank to.be
adjusted to any position desired with re-

spect to the circumference of the said fric-
-tion - disk to enable the operator to get a
~_proper purchase in starting the rotation of

":the engine.:

25

27 is g pawl piffoted to the main bé&riﬂg

9 and- is spring pressed into, engagement.

with the teeth 10 of the friction disk 9 by

. a-spring 28 so as to prevent the friction

30

- ratchet teeth 10 of the friction disk pass |

35

disk from turning backward, or to the left.
It will now be understood that, if the hand

- crank or lever is rotated to the right, it will

revolve the friction disk 9 with it, by means
of the friction devices, the shaft 5 and there-

by, through the clutches 4 and 6, rotate the |
with a recess on one face so that the pe-
ripheral flange thereof will extend over the.

engine shaft 3:- “During this action, the

freely, under the " spring actuated pawl.

- Should the engine start up. properly the

45

ghaft 5 and the friction disk travel freely |

under. the pawl and with respect to the hand
crank -or lever. 'If the engine has prema-

.ture explosion and kicks backward, the pawl

97 will hold the friction disk 9 from Totat-
ing backward whereas the shaft 5 will re-.
volye by overcoming the Ariction between

the friction: disk 9 and the collar 7 and the.

flange 17 together with the washers 8 and
15,- ‘By the friction disk being. held dgainst
backward motion it is evident that no strain.
will come upon the hand crank or lever due

‘tozthe backward “rotation or kick of ‘the

engine.

. The shaft 5 is pfoVided-'witBiﬁ the bear-.
‘ing 2 with two annular grooves 29 and 30,

and the bearing 2 is provided with a cup 31
which acts as 'a guide for 'a detent plug 32

55- and a spring 33 which forces the detent plug
“into engagement with the grooves 29 and 30. |-

“As shown in Fig. 2 the detent is in engage-

ment with the gréOve'QQ land. normally holds.
the clutches 4 and 6 in contact during the
starting of the engine. - When the engine ro:

tatés under its own explosion. the cam sur-
faces. of the parts 4 and 6 force the shaft 5 |

. Tongitudinally so that. the annular groove

.

35

29 is. forced out of -engagement “with the

spring -actuated detent plug 82-and-the an-

disk. I prefer -however, the form of con- g,

979,530

nular groove 80 is brdug11t into alinement

so as to be engaged by, the said detent plug

and thereby insure the clutch part 6 being

held out of engagement with the clutch part .

4 during the normal running of the engine.
When this action takes place, the entire shaft

5and all of the mechanism carried with it are

partly shifted -with respect to the bearing
9 and the pawl 27. After stopping the en-

1 gine, should it be desired to again start the

engine, the shaft 5 is pushed backward until
the detent engages the annular groove 29,
as indicated in Kig. 2. - :
Broadly considered it will be evident that
the hand crank or lever 23 and its hub might
be made integral with the friction disk 9

70
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but this would not give provisions for lock- -

ing the crank in the best. possible position

for starting the engine, and hence I prefes -

‘to make it independent of the said friction
. disk and provide connecting means in the-

form of the ratchet teeth or some other
equivalent device. As another mode of

making this. connection, 1 have shown in-

Figs. 4 and 5 3 modification in which the
ratchet teeth 10 of the friction disk 9 are

made wider -and in which the crank lever

85

90"

23 is provided with a spring pawl.84 which

engages the said ratchet teeth on the friction
struction as shown in Figs, 1, 2-and 3.

The friction disk 9 is preferably formed

washer 8 and the collar 7 and shield them
in turnipg; and the lock caused by forming

100

the teeth 11 of the friction disk and the teeth -
24 of the crank lever hub to engage all the.

way around, an annular chamber will be’

- provided which shields the friction washer

"15 and the flange 17 of the sleeve 16. All’

105

" of the parts are constructed so as to.be com- .

pact, well protected and easily repaired.

- By simply removing the two nuts 18 and

“from the shaft for
- poses. o . S -
*While I have shown my invention in the

14 the entire operative parts may he stripped
cleaning .or other -pur-

form which I-have employed it for actual
use and which preferred construction .em-

bodies -my “invention - in -~ a satisfactory
manner, T do not, restrigt myself-to the de-

110
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tails shown as:these may.be modified in .

virious ways without ‘departing from “the
spirit of the invention. SR

‘120

" Having now deseribéd my invention W‘h“atj_

I claim as new.and

- 1, Inra starting device for explosive en-

gines, the combination of a rotatable shaft,
a friction disk sleeved -upon-the shaft and

: 7 desire to secure by Let-
-ters Patent iss v T IR

125

having annularfriction surfaces, friction ‘
deviceg in annular form-for clamping the-. . % -

opposite -annular surfaces of the- friction
~diskand frictionally holding it to the shaft

A3v
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whereby they may be rotated together,
means to prevent the friction disk rotating
in one direction while permitting it to ro-

* tate freely in the other direction, and hand

1¢
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' ~hand operated means for rotating' the’ fric-
' tion disk consisting' of a lever, pawl and
ratchet means between the friction disk and

40

operated means independent of-the friction

disk for rotating it in one direstion but free.

to rotate relatively to the disk in the other
direction at all times. o

2. In a-starting device for explosive en-

gines, the combination of a rotatable shaft
having an annular flange, an annular fric-
tion disk loosely sleeved upon the shaft and
coacting with the annular flange thereof,
friction deviceés in the form of an annular
disk adjustable lengthwise upon the shaft
and adjusting means therefor for clamping
the friction disk to the annular flange of
the shaft whereby, they may be rotated to-
gether, means to prevent the friction disk
rotating in one direction while permitting
it to rotate freely in the other direction, and
hand operated means for rotating the fric-
tion disk consisting of a lever and mechani-
cal devites between the said lever and fric-
tion disk for rotating the friction disk in
one direction while permitting it to .rotate

" freely in the other direction without rotat-

ing the lever. : ' R

‘3. In a“starting device for explosive en-
gines, the combination of a rotatable shaft,
a friction disk sleeved upon the shaft, fric-

tion devices for clamping the friction disk
to the shaft whereby they may be rotated
‘together, means to prevent the friction disk

rotating in one direction while permitting it
to rotate freely in"the other direction, and

lever and a spring device for maintaining
said pawl and ratchet devices in normal en-

. gagement. :

45

4. In a starting device for explosive en-
gines, the combination of ‘a rotatable shaft,

a friction disk sleeved upon.the shaft and
providing .an annular surface transversely -
to the shaft, friction devices rotating with’
~the. shaft and having annular surfaces for

clamping the friction d sk to the shaft wlrere-
by they may be rotated together, means to

prevent the friction disk rotating in one di- |

rection while permitting it to rotate freely

_in the other direction consisting of ratchet

teeth on the friction ‘disk, a pawl device
for preventing the ratchet teeth and fric-

. tion disk from’rotating in one cirection

only, and hand operated means for rotat-
ing the friction disk. ‘

5. In a starting device for explosive en- |
gines, the conbination of a rotatable shaft, |
a friction disk sleeved upon the shaft,. frie-
_tion devices for clamping the friction disk®
to the shaft whereby they may be robuted -

together, means to prevent the friction disk
rotating in one direction while permitting

8

it to rotate freely in the other direction,
hand operated means for rotating the fric-
tion disk, a bearing for the shaft in which
1t may rotate and reciprocate longitudinally,
the .detent mechanism for holding the said
shaft in either of two longitudinal adjust-
ments while permitting {ree rotation, where-
by the clutch on the shaft may engage the
engine shaft or be held oul of engagement
therewith. : '

- 6. In a starting device for explosive en-

gines, the combination of a rotatable shaft
having a clutch for engaging the engine
shaft having two parallel annular grooves
about its circumference, a friction” disk
sleeved upon the shaft, friction devices for

70
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clamping - the friction ‘disk to ‘the shaft -

whereby they may be rotated together, means
to prevent the friction disk rofating in one
direction while permitting it ta rotate freely
in the other direction, hand operated means
for rotating the friction disk, a bearing for
the shaft in which it may rotate and recip-
rocate longitudinally, the detent mechanism
consisting of a spring actuated detent plug
adapted to engage the annular grooves of
the shaft for holding the said shaft in either
of two longitudinal -adjustments while per-
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mitting free rotation, whereby the clutch on .-

the shaft may engage the engine shaft or be
lield out of .engagement therewith. :

7. In a starting mechanism for explosive
engines, the combination of a starting shaft

‘having an annular collar, with a flanged
‘sleeve carried by the shaft, a friction disk

sleeved upon the shaft intermediate of the
collar and the sleeve and having its periph-
ery formed with ratchet teeth, adjusting
means on' the shaft for creating a friction
upon the friction .disk to normally prevent
rotation thereof relatively to the shaft, a
pawl engaging the ratchet teeth of the fric-

“tion disk to prevent rotation of the disk in

one direction . and a hand operated lever
having a mechanical connection with
friction disk to retate it. S

8. In a starting mechanism for explosive
engines, the combination of a sfarting shaft

| having an ‘arnular collar, with -a flanged
sleeve carried by the-shaft, a friction disk

sleeved upon the shaft imtermediate of the
collar and the sieeve and having its periph-

-ery formed with ratchet téeth, adjusting

means on the shaft for creating a friction,
upon the friction disk to normally prevent
rotation thereof relatively to' the 'shaft, a
pawl engaging the ratchet teeth of the frie-
tion disk o prevent rotation of the disk in
one direction o hand operated léver pro--
vided with ratchet teéth engaging the fric-

“tion disk to rotate it,.and spring devices for

the
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pressing the hand operated lever mnto en- -

gagement with the friction disk. .
9. In a starting mechanism for explosive
engirtes, thé gombination of a starting shaft

138
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haviﬁg ‘an annular collar, with a bﬁange('i

sleeve carried by the shaft, a friction disk

‘sleeved upon the shaft intermediate of the

collar and the sleeve and having its periph-
ery formed with ratchet teeth, friction wash-

ers between the collar arid the friction disk-

and between the flanged sleeve and fric-
tion disk, adjusting means on the shaft for

creating a friction upon the friction disk |
to normally prevent rotation -thereof rela-.
. tively to the:shaft, a pawl engaging the.

" ratehet teeth of the friction disk to prevent

" rotation of the disk in one direction, and'a

15
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- the flange sleeve and having a tubular

hand operated lever having a mechanical
connection with the friction disk to rotate it.
10. In a starting mechanism for explo-

"sive engines, the combination of a starting

shaft - having an annular collar, with a
flanged sleeve carried by the shaff, a fric-
tion disk sleeved upon the shaft intermedi-
ate of the collar and the sleéve and having

its periphery formed with ratchet teeth, ad-

justing ‘means on the shaft for creating a
friction upon the friction disk to normally
prevent rotation thereof relatively to the
shaft, a pawl engaging the ratchet teeth of

-the -friction disk to prevent rotation of the

disk in one direction, a hand operated lever
having a mechanical connéction with the
friction disk to. rotate.it journaled upon

. flange, a-washer clamped in. position be-

35
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" tate whereby the shaft may .be held in or

50

tween the end of the sleeve and the adjust-

ing means, and a coil spring within the tu-
bular flange and pressing at one end upon.

the hand operated lever and at the other
end upon the washer. . - = " - -

11. In a starting device for an explosive
engine, a bearing, a shaft supported in the
bearing with provision for rotary and.lon-
gitudinal movement and having upon its

.end a clutch device for engagement with the
- ‘engine, and automatic means for holding the |

shaft in two positions of longitudinhal ad-
justment while® permitting it to freely ro-

out’ of engagement witli the engine, com-
bined with a hand operated friction -disk,

‘means to prevent the friction disk rotating

in -one direction while allowing it to rotate
in the opposite direction, and friction de-

 vices between the friction disk’and the shaft

55

whereby the hand operated devices may nor- |
- mally . Totate the shaft in one direction

‘through the- friction devices, and whereas .
the rotation of the shaft in-the opposite di- '

“the hand lever
‘tion disk. - . . S
14. Tn.a starting -device for explosive en- .

979,580

rection cannot” rotate the “hand 'opérat.ed‘ o

devices. .

12. In a starting device for .eXpIO"-ivé en-- - -

gines, the combination of a rotatabi shaft
having an annular radial surface, a friction

60

disk sleeved upon the shaft and adjustable -

axially thereon, friction devices for clamp-

ing the. friction disk against the annular

radial surface of the shaft with a constant

-pressure whereby they may be rotated. to-

gether from all circumferential positions,
means to prevent the friction disk rotating
in one direction while permitting it to ro-
tate freely in the other direction, and hand
operated means for rotating the frictien
disk. o : :

13. In'a starting device for explosive en-
gines, the combination of a rotatable shaft,
a friction disk sleeved upon the shaft, fric-
tion devices secured to and.rotating with

" the shaft fbr clamping the friction disk to.

the shaft-whereby they may be rotated to-
gethe, * means to prevent the friction disk

‘Totatiitg in one direction while permitting
it to rotate freely in the other direction,

hand operated means for rotating the fric-

65
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tion disk consisting of.a lever and mechani-

cal-devices between thie said lever and fric-
tion disk .for rotating the friction disk in
one diréction while permitting it to rotate
freely in-the other direction without rotat-
ingthe lever, and spring devices for keeping

gine, the combination of a rotatable shaft

‘having an annular projecting part and an-

end cylindrical’extension beyond the annular

‘part, an annularly shaped friction creating
device arranged concentric to the shaft dnd

creating a constant:friction with the annular

in engagement with the fric- .

85
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projecting part thereof, means to prevent the -

annularly shaped friction device rotating in
one direction while permitting it to_freely

100

rotate in the other direction, a crank handle

having a cylindrical hub by which it is jour--

naled concentric ‘with' respect to the cylin-

- drical extension of the shaft and provided

with means for engagirg, the anmilar fric-

tioni device to rotate it. g
In testimony of which invention, I here-

anto set my hand. -* ' L
S .. ROBERT McKEE.
‘Witnesses: . :

R. M. KzivLy,

R. M. HuNTER.
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