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.&pplication ﬂIed J'anuary 3 1911 ‘Serial ‘Ho 600 533

To all whom it may concern:

Beé it known that I, GroreE J. Ahnﬁaam@r,';
citizen' of the Umted States, residing at
in the county of Clinton and .

West Chazy,
State of \Tew York, have mvented certaln

new and useful Improvements in Starting -
Devices for Internal-Combustion Engmes

of which the following is a specification.

‘This invention relates to manually op-:

erated starting devices for internal combus-

- tion engines; and it is the object of the 1n-

20

29

vention to provide an improved mechanism

of this kind which will be automatically

disconnected from the starting shaft in case

the eno‘me should start backward, or * klck

back ”, as it is commonly termed. -
Another object of the invention ; is to pro-
vide a starting mechanism which can be

readily applied to any ordinary internal

combusticn engine, either automobiie, ma-

rine, or stationary, without altermg or modi-
fymﬂ the structure thereof -

The invention comprises a startmg sha,f‘t .
- means for coupling the same to the engine
crank shaft, and a pawl-and- ratchet mech-
anism between the startine shaft and a hous-

ing, sald pawl-and- ratchet mechanism being

arranged so as to permit a forward, but not

g rveverse motion of the hand cmnk A

80
.
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yielding -connection between the hand crank
~and the starting .shaft is .also provided,

which cormection is o arranged that these

1

two elements operate together as one for

turning the crank shaft agamst the highest

compression, but when the engine kicks
back”, the starting
from the hand crank, so that the reverse

motion. will not be commumcated to the
latter

The invention also consmts n a novel -con-

struction and arrangement of arts to be
hereinafter described and claimed.

~In the accompanying drawings, forming a

gitudinal section of the starting mechanism

which is the subject of the present inven-

tion. Fig. 2 is a cross-section on the line
9—2 of Fw 1. I‘lg 3 is a perspective view
of the pawl carrying member,
Fig. 4 is a longitudinal sectwﬂ of a modifi-
catmn |

In the drawings, 10 denotes a portion of
the engine frame or other suitable support

to which is firmly secured a housing which

carries the starting mechanism. This hous-
ing 1s 1 two parts connected by a screw

shaft is dlsconnected.

removed.

part of this specification, Figure 1 1s a lon-

|

12, respectwely The
‘ﬁan e 13 and 1s secured to the frame 10 by

-"'neans of bolts or other suitable fastening -

| means 14 passing through the frame and the:
| flange. - - -
- .The housing herein descrlbed mcloses a.

formed by

]omt or other smtable* means as shown in

Fig. 1, said parts bemg decated at 11 and

startmﬁ' shaft 15 which 1s'1n axial alinement

“with the engine crank shaft, a fragment of
the latter bemg shown at 16 The housing
-1s formed at its base with a bearing portion
17 which supports the starting

the latter passes loosely through an OPen-
ing 18 in the frame 10, and extends into

-cloce proximity to the crank shaft. The op-
ends of the two shafts carry clutch

POSY

part 11 has a base

60
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shaft and','_ o

70

members 19 and 20, respectively. The start-

1ng shaft 1s movable in the direction of its
length to bring its clutch member 19 into
locking engagement with the clutch member
said shafts
are coupled together, and the motlon of one -

The two

20 of the crank shaft, whereby

will be transmitted to the other.
clutch members hme circumferential flanges

21 between which is interposed a.coiled: re-.
leasing spring 22, the functicn of which lat-

75

80

ter 1s to normaﬂ hold the clutch members

separated and thus aisconnect the shaits.

compressed, and when the starting shaft 1s
released, it is moved back, by the spring, in

the oppos1te ‘direction, to disengage its

clutch member from the clutch member of
the cr&nk shaft.

At 23 1s indicated an ordmary hand crank

| which is located on the outside of the hous-

ing, and 18 made fast to a short shaft 24
which is supported in an opening 25 in the

pion of the housing.. The shoulder 27

the enlargement of the shaft 24
engages ﬁ:he end wall of the portion 12 -of

The shaft 24 is in
axial alinement with the starting shaft 15,

and the latter extends into..the bore 28 of
the tubular portion 26 of-the former, and

-also into an axial 0pemng 29'1n the shaft

£
Upon .pushing the starting shaft forwardly =
in the direction of the crank sha,ft to inter- -

lock the clutch members, the spring 22 .1s -

90
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| part 12 of the housing, and has an enlarged -
and tubular portmn 26 located in said por-

the housing, and thus limits the, outward-
movement of the shaft.

165

24 at the inner end of said bore, said open- .

ing thus providing a support for the end of

the starting shait.

110

The shaft 24 carries o d.lsk 30 Whlch latter :



a

carTies a series of pawls 31, the periphery of
the disk having notches 32 in which the

pawls seat, said pawls being blocks which

fit in the notches and have their outward
5 surface toothed. At the inner ends of the’|
notches are pockets 33 in which seat coiled

springs 34 which engage the inner ends.of

~ the pawl blocks, and serve to force the same-
outwardly from the notches sufficiently to

bring their teeth into engagement with the

teeth. of the ratchet ring to be presently

deseribed.: - . T .-
 The disk 80 has a hub 35 whiéh is ‘exter-

nally screw-threaded and -sérews into the.
15 bore 28, whereby, the cornnection between the

“disk and the shaft 24 is made. The ‘disk
and its hub have a central opening through | the
_ starting shaft 15 loosely passes. | the pawls at once take . hold, and lock the
To one face of the disk is secured a circular-
plate 36, and on the portion 26 of the shaft
94.is an outstanding circular end flange 37 |
“which engages the other face of the disk. |

. Whiﬂh the S_t

This- plate " and - the flange close up . the

{

" notches .32 at the ends thereof, and serve to

PI'BVEIlt-:digplacenlent Of the P&WISS].. e

" r-__ - | L]

‘and the starting shaft 15 is provided.- This

coupling ‘comprises the following means:
~ The face of the hub 35 1s located 1n the bore

0 28, and has a series of uniformly spaced
~ radial notches 38, any two diametrically
opposite ones of which are adapted to" be
entered by a transverse pin 39 carried by the
‘starting shaft, and projecting from dia-
metrically opposite sides thereof, said pin
being made fast to the shaft by any suitable
means. Behind the pin is located a strong
coiled spring 40, a washer 41 being
posed between the pin and one end of the
spring. - The other end of the spring abuts
against the inner end of the bore 28. The

spring serves to -yieldingly hold the pin in |
- the notches. o

In the portion 11 of the ‘hou.sf'mg- is- se-

curéed, by means of a key or any other suit-

able device, 42, a ratchet ring 43, the teeth

44 of which are on its inner periphery. This

ring encircles the disk 80, and its teeth are

adapted to be engaged by the teeth of the

pawls 31.- The width of the ring 43 and its

teeth is such *tba,t the pawls will remain in |
engagement with the teeth when the start-
. ing shaft is in advanced, as well as In re-

tracted, position. =
55  In operation, to start
‘tire mechanism herein described, except the

housing, is pushed forwardly by taking hold

of the hand crank 23, Whereupan the start-

ing shaft 15 is advanced in the direction of

80 the crank shaft 16, and the clutch members
19 and 20 are engaged with each other,

thereby coupling the two shaffs together.
The band crank is now given a turn to ro-
tate the crank shaft in the proper direction

65 to start the engine, and after the engine

~The average lifting effort _
-cranking an automobile is from one hundred

inter- |

the 'e'ngine,: the en-

999,195 :

 .starts, the clutch members mi_tomia;tically-.dis—'

engage, the inclined contiguous surfaces of

the teeth of the members causing the start-

ing shaft to back away from the crank shait, -

whereupon the starting shaft is disconnected

from ‘the crank shaft. The motion of the
“hand crank to start the engine is transmitted

70

to the disk 30 by reason of the connection of -

-the latter with the portion 26 of the shaft
| 24, and the motion of the disk is transmitted

to the starting shaft by reason of the en-

gagement: of the pin 39 with the notches 38.

The pawl and ratchet teeth are arranged to

75

permit the parts to turn freely in a direction -

to-start the engine, the pawls slipping over
the -ratchet teeth during this movement of

80

the parts.” Ifthe engine should “kick back ”," .

disk 30 against the reverse rotation, and the

‘pin 39 slips back one or more notches against
the pressure of the spring 40. '

necessary 1in

to two hundred pounds, and for a large,

~* | high-compression engine, a lifting effort of
- A vyielding coupling between the disk 30

as much as four hundred pounds is required.

85

00

The force of the “back kick ” isalmostillim-

itable—ranging around a  ton pressure.
For average motor cars, therefore, the

spring 40 and the parts codperating there-

95

with are so designed that a lift of from six -

hundred to eight hundred pounds.on the

‘hand crank is transmitted without back slip,
but when the “back kick” reaches, say, one
100

thousand pounds pressure, a back slip does

occur, and the hand crank is safely h.(-:ald.,by: |

the pawl-and-ratchet mechanism. E
The notches 88 govern the synchronism of

the device—that is, the hand crank is always
‘in a predetermined advantageous position of

its swing when the engine passes the point
of highest.compression, no matter in which

notch the pin 39 seats. The number of these
notches, therefore, depends on the engine to
which, the device 1s attached. For example,

if the clutch members 19 and 20 have six

‘teeth, as shown, then six notches 88 must be

provided. But if the clutch members have
only four

blocks 31 are provided. However, any rea-
sonable number, more or less, may be used,

provided the mumber of ratchet teeth

divided by the number of pawl blocks leaves
a remainder of one tooth. Thus-—eighty-

five divided by twelve equals seven and one

remainder. This means that only one block
will engage at a time, and the distance from

one block to the next, center to center, is

seven and one-twelfth teeth. -Therefore, the
oreatest drop back is one-twelfth of a tooth.

The release of the hand crank .when the en-
1 gine “kicks*back ” is, therefore, practically

| teeth, then four notches should be
provided. o

- Tt will be noted that the ratchet ring 43
has eighty-five teeth, and that twelve pawl

105
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‘instantaheous, ‘and - all danger.
‘the operator is eliminated. The number of

‘show the blocks dimensioned
of the ratchet teeth.

999,195

of Injury to

teeth which each pawl block embraces de-

pends merely upon the strength required to
' The drawings-
to engage four

nsure againgt breakage.

This arrangement may
according to the nature of the material

var
'uselg 1n the construction of the pawl blocks

10

and the ratchet ring.

s Preferably special
steel, heat treated, 3

will be employed.

- The mechanism herein described can be

o readily fitted to any/intarnal combustidn en-

- gines,

15

- ture designed to be employed where many

frame 10, © - -

since it is entirely outside the

Fig. 4 discloses a;"slightly modified struc-

engines of the same kind are to be fitted

- with- the invention, and where space allows

+20

25

a portion -of the housing to be located in-
" side’ the engine frame.
~cally to Fig. 4, 45
-engine frame to wh
closing the mechanism, is bolted or other-

‘Referring specifi-
denotes a part of the
ich the- housing 46, in-

wise rigidly secured. The outer end of this

housing is closed. by a screw-cap 47 having

a central opening 48 which serves as a bear-

Ing for a shaft 49 fitted at its outer end with

30

a hand ‘cfank 50. 'On that portion of the
shaft 49 which extends into the housing is

- mounted a disk 51 carrying pawls 52, simi-

.35

- being mounted in the housing,
thereto by a key or other suitable means 54.

lar to the pawls already described, - and
adapted to engage ratchet teeth on the inner
periphery of a ring 53, also similar to the
ratchet ring heretofore described, said ring
g, and fastened

The disk 51 is made fast to the shaft 49 by a

40

45

00

pin 55 and a key 56, or any other suitable

means. - The disk 51 is provided with a hub

- 87, similar to the hub 85, and said hub 57

screws into a housing 58 which passes loosely
through an opening in the housing 46, as
well as through an-opening in the frame 45.

The housing 58 incloses a spring 59 engag-

ing at one of its ends a washer 60 which lat-
ter engages a pin 61 carried by a starting
shaft 62, said pin corresponding to the pin
39, and engaging notches 63 in the face of
the hub 57, similar to the notches 38. The
starting shaft 62 is in axial alinement with

- the shaft 49, and extends for a short dis-

55

60

tance at its inner end into the bore of the
hub 57. The other end of the shaft extends
through an opening in the housing 58, and is

located in close proximity to the crank shaft
64. That end of the starting shaft 62 which
1S opposite the end of the crank shaft 64 car-
ries a transverse pin 65 which is adapted to

engage the notches of a clutch head 66 fitted |

‘teeth of the ring being on its inner
ery, a hand crank, a shaft on which the

| shaft within the housing d -
the ratchet.ring,.a starting shaft extending

Ing device is pushed forwardly to lock the.

automatically disengages in the same man-
ner as the clutch members 19 and 20 already

| to the end of the crank shaft, when the sta,}:'t-_'

.two shafts together. This clutch mechanism -

65

described, when the engine starts, a release

spring 67 being also provided.

-The operation of the modified mechanism
1s the same as that of the first described

mechanism, the starting shaft being clutched
to the engine crank shaft by pushing for-
wardly on the hand crank 50. The auto-
matic release when the engine “kicks back ”
scribed. |
« Iclaim: . | o
- L. In a starting device for internal com-
bustion engines, a stationary

ratchet ring secured in the housing, the

periph-

hand erank is mounted, said shaft having a

first-mentioned shaft, a disk encircled by
the ratchet ring and having a hub portion
secured In the bore of the tubular portion

hub having radial notches, a coupling mem-

‘ber carried by the starting shaft within the

70

1s also effected in the manner already de- -

housing, a

80

‘tubular portion extending into the housing = -
-and supported by one end thereof, a start-
' ing shaft supported by the other end of the
housing and ‘extending thereinto, and als¢
into the bore of the tubular portion of the

85

90 .

of the first-mentioned shaft, the face of the -

atoresald bore, yielding means for normally

engaging said coupling member with the

95

‘aforesaid notches, and radially slidable

pawls carried by the disk and engageable -

the disk against reverse motion.

2. In a starting device for internal com-

bustion engines, a stationary

‘with the aforesaid ratchet ring for locking

100

housing, a °

ratchet ring secured in the housing, the
teeth of the ring being on its inner periph-

ery, a-hand crank, a shaft carrying said
hand crank, said shaft extending into the
housing, a coupling member mounted on the
and encircled -by

105

into. the housing, yieldine means for cou-

pling the starting shaft to the coupling merm-

|-ber, and radially slidable pawls carried by
the coupling member and engageable with

the aforesaid ratchet rirng for locking the

‘member against reverse motion. |

In testimony whereof T affix my signature

In presence of two witnesses.

GEORGE J. 'ANDERSON. A

Witnesses: -
OHERMAN (. FosTER,
Wmriam H. Rosrnsow.

| Copies of this patent hay be obtained for five cents each, by' addressing the “ Commissioner of - Patents,
| | L . - Washington, D, C.” | |
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