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My invention has relation to a starter for
an engine such as an internal combustion en-
gine and the same pertains more particularly
to the drive or transmission of a starter sys-

5 tem for operatively connecting the prime

* mover such as an electric motor with a mem-

ber of the engine to be started such as the fly-
wheel thereof. _

The object of my invention is to provide an

10 efficient and reliable drive or transmission ca-

pable of being manually operated for engage-

ment with the engine member, characterized

by the provision of a two part driving mem-

ber mounted on a rotatable shaft, one of said

15 parts being connected with the shaft for ro-

tary movement therewith and the other part

being movable longitudinally on such shaft

for engagement with a member of the engine

to be started. Such drive, in its present em-

20 hodiment, is further characterized by the pro-

vision of means such as manually operated

means, for acting upon the said two parts for
moving them longitudnally suecessively into
their operating position, the electrical con-
25 tact being thereafter made. -~ =
Other novel and advantageous features of
construction and mode of operation will be

apparent from the description hereinafter- :
- wheel 13 with- whose teeth 14 the pinion 12

given. - .

30 7 In the drawings Fig. 1 is a sectional eleva-
- tion of a starter equipment including my
drive or transmission ; Fig. 2 a detail view of

the manual or pedal operative means; Fi%. 3
ut

a sectional elevation similar to Fig. 1

illustrating the operating position of the
parts; Fig. 4 an end elevation partly in sec-
tion of said equipment; Figs. 5, 6, 7. and 8
transfer sections on the corresponding sec-
tion lines of Fig. 1, and Fig. 9 a sectional ele-

vation on the line 9—9 of Fig. 8., '
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In the present instance I have shown gﬁe‘
of a number of embodiments of my invention

particularly in the broader aspect thereof and
for the sake of a clear and definite description
5 of my invention I shall describe the details of

such embodiment without intention of limit--

ing myself thereto. Moreover, ‘while the

drive may be operated manually or pedally it
will be understood that for a convenience T
shall use the term “manually” as a generic one
to cover pedal operation as well. Further-

50

more, my invention is applicable to the direct

type of drive equally with the indirect type - par
w5 #o o the ring. and extendin ardly to engage -
~ with angular'slots .21fi_gth9_p_inionhub shown 110

herein shown and deseribed.. . %o o
The prime mover is here an electric start-

o
(1)

same is held in its normal disengaged

. poses.

‘parts, one or'more pins 20 be

ing motor indicated at 1 and provided with
an armature shaft 2, to whose outer end there
is secured a pinion 3. ‘This shaft has its bear-
ing in end plate 4 secured in suitable manner
to the motor and having attached thereto as
by means of the bolts 5 a casing 6 which acts’
both as a housing and a support for the drive
and its operating parts.. -

The pinion 3 meshes with a gear 7 which is
preferably although not necessarily of the
free-wheel type, that is, the same is provided
with an over-running clutch which may be of
any conventional form. This gear wheel is - -
secured in suitable manner as by means of the
key 8 to a rotatable shaft 9 having bearings
10 and 11 in the plate 4 and casing 6 respec-
tively. ' : “ . ,

The driving member which is mounted
upon the shaft 9 is made in two parts, to wit,
a driving member proper which is here in the
form of a pinion and an actuating part which
is adaptes to be operatively engaged with
such pinion after the latter has been placed
in driving relation with the engine member
or flywheel. . /. o .

The driving member proper which is in the
form of a pinion-12.is adapted to engage and
rotate the engine member such-as the fly-

70

%

meshes.. This pinion has.a smooth central 88
bore and is mounted for free longitudinal -
and rotary movements on the shaft 9 and the

ition

shown in Fig. 1 both by the manually oper-

ated means hereinafter described and also by

the coiled spring 15 interposed between the

abutment 16 toward the outer end of the shaft

and the pinion which is provided with a coun-
terbore 17 to accommodate such spring and to

contain the saime when the pinion is in operat-

ing position as shown in Fig. 3.

“The pinion is provided with a hub or ex-

tension 18 upon whose inner end there is

mounted a flanged shipper-ring 19 adapted

to cooperate with the manually operated

means hereinafter described and also to co- -
operate with the pinion hub so ag to cause a |
slight rotation of the pinion for meshing pur--
This-ring is mounted on the pinion
‘hub for a'limited combined longitudinal and

95

100

104

‘angular movement which is here obtained by -

etween - said:

the pin and-slot .connectio tw
: provided in

“extending inwary
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in Fig. 9. - The ring thus has a limited spiral
movement on the hub which movement out-
wardly toward the pinion proper is yielding-
ly resisted by the coiled spring 22 interposed
5 between the pinion body and the ring.  The

inner face of the flange 23 of the ring is pro-

vided with a series of scallops 24 adapted to
be engaged by the manually operated means
in the manner and for the purpose herein-
10.after explained. .
The second or actuating part of the driv-
- ing member is here in the form of a sleeve 25
~ which is connected with the shaft 9 for lon-
gitudinal movement thereon and for positive
18 rotary movement therewith. In the present
instance this mounting of the sleeve is
through grooves and splines, the splines on
the shaft being indicated at 26 and the
grooves in the sleeve being indicated at 27.
20 Upon this sleéve there is mounted a shipper-
ring 28 capable of a longitudinal movement
on the sleeve against the tension of a spring
29 and limited in its inward movement by the
ring 30 secured to the inner end of such sleeve.
This ring 28 is adapted to cooperate with
the manual operating means in the manner
and for the purpose hereinafter explained.
The two parts of the driving member are
adapted to be operatively engaged with each
other at the proper time and in suitable man-
ner. In the present instance this operative
engagement is brought about through the
medium of a clutch which is here in the form
of complementary clutch jaws 31 dnd 32 pro-
35 vided on the adjacent ends of the pinion hub
18 and sleeve 25 respectively. Normally
these clutch jaws are out of engagement but
are adapted to be brought into engagement
by outward movement of the sleeve after the
pinion 12 has been brought into engagement
with the flywheel.
Referring to the manually operating means
- as herein shown, the same is so constructed
as to operate successively upon the two parts
of the driving member that is, the pinion 12
and the actuating sleeve 25. Such operating
means is provided with the additional func-
tion of subsequently actuating the switch
of the motor for supplying current thereto.
As a result the pinion is first brought into en-
- gagement with the flywheel, the actuating
sleeve is then brought into operative engage-
“ment with the pinion and then the motor is
operated for the starting of the engine.

25

3
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erating means herein shown, a main lever 33
is pivoted intermediate its length upon the
cross pin 34 which is mounted in the parallel
bracket arms 85. This main lever is in the
form of a bell crank with its lower aria pivot-
edly connected to the inner adjacent ends of
two links 36 and 87. The shorter link 37 is
provided with a longitudinal slot 38 in which
slides a stud 39. This stud is secured to a
sleeve 40 adapted to slide upon a stationary

80

8

[,

Referring to the details of the manual op-
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shaft 41 mounted at its ends in the casing 6. |

This sleeve is provided with a depending yoke
42 straddling the drive proper and having
inturned projections 48 adapted to engage the
shipper-ring 19. ‘

The other link 86 is provided with a longi-
tudinal slot 44 in which travels the stud 45
secured in a second sleeve 46 also mounted to
slide longitudinally on the shaft 41. - This
sleeve is provided with a similar voke 47
straddling the drive proper and having in-
turned projections 48 similar to the projec-
tions 43 and coperating with the shipper-
ring 28.

The lever 33 is operatively connected with
any plunger or linkage for operation by hand
or foot. In the present instance the same is
adapted to be actuated by the plunger 49 ex-
tending through a bearing bracket 50 in the
floorboard 51 of an automobile or the like
and pivotally connected at its lower end with
the upper end of the lever 83. This upper or
free end of the lever 33 iy provided with an
adjustable screw 52 adapted to contact and
operate the switch button 53 of the switch 54
of the motor.

70"
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The parts composing the manual operat-

ing means are held in the normal position
shown in Fig. 1 in yielding manner as by
means of the spring 55 cooperating with the
lever 33 and also the coiled spring 56 ar-
ranged in the path of outward movement of
the stleeve 40 and tending to resist such move-
ment. ‘ : -

The parts including the links 36 and 87

93

100

and their slots 38 and 44 are so made and -

proportioned that the initial movement of
oscillation of the main lever 83 will cause the
outward longitudinal movement of the pin-
ion 12 and its meshing with the flywheel. It
will be noted that when the parts are in the

106

normal position shown in Fig. 1 the inner .

end of the slot 38 is substantially in contact
with the stud 89 so that the initial movement
of the lever will be imparted at once to the
sleeve 40 and yoke 42 and to the pinion 12
whereupon the latter will be moved longitu-
dinally to the right into mesh with the fly-
wheel. During this initial movement of the
main lever there will be no movement of the
sleeve 46 or of the sleeve 25 inasmuch as the
length of the slot 44 must be taken up before
the inner end of such slot can come into con-
tact with the stud 45 and thereupon shift the
sleeves 46 and 25.

After the pinion has been placed in mesh
with the flywheel and the inner end of the
slot hascome into contact with the stud 45
the sleeve 46 will thereupon be moved longi-
tudinally to the right, carrying with it the
sleeve 25 through the medium of the shipper-
ring 28 which is yieldingly connected with
the latter sleeve through the spring 29. The
clutch jaws of the sleeve 25 will now be placed

110

115

into engagement with the clutch jaws of the '
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pinion hub 18. Upon further and final move-
ment of the main lever 38 the switch 54 will
be operated and current will be supplied to
the motor whereupon the shaft 9 will be ro-
tated and the torque will be thereupon trans-
mitted to the flywheel through the sleeve 25,
pinion hub 18 and pinion 12. When the en-
gine has started on its own power and the
operator has released his pressure on the main

lever the pinion will be disengaged from the "

flywheel and the parts will resume their nor-

mal position shown in Fig. 1 by mieans of the

springs 55 and 56 as well as the spring 15.
In the event that the pinion teeth and fly-

wheel teeth should abut end to end the con-

tinued oscillation of the main lever 83 will
transmit a pressure upon the shipper-ring
19 tending to move it longitudinally to. the
right against the tension. of the spring 22
and by reason of the provision of the pin and
inclined slot connection between such ring
and the pinion hub, and as the projections 43
will engage the scallops 24 thus preventing
rotation of the ring 19, the pinion hub and
its pinion will be caused to slightly .rotate
and thereby bring about proper register be-
tween the pinion teeth and the flywheel teeth.
Thus meshing is obtained by continued move-
bent of the main lever without necessity of
releasing the pressure on this lever and start-
ing operation over again.

‘In case the operator should not release his
pressure on the main lever after the engine
has started on its own power, no injury will
result to the parts even though the pinion 12
is rapidly rotated by the flywheel. X prefer

to use a free-wheel 7 inasmuch as under the-

condition just explained there might be a

* clashing sound from the clutch teeth. How-

ever this free-wheel is not essential and may
be dispensed with.

T claim: _ ' -

1.  An engine starter drive including a ro-
tatable shaft, a two part driving member
having longitudinal movement thereon and
comprising 2 pinion loosely mounted on the
shaft, a sleeve mounted on the shaft for rotary

movement therewith and longitudinal move-

ment thereof, said pinion and sleeve having
cooperating clutch members, and means act-

ing on the pinion and sleeve separately and

successively for moving them longitudinally

-9, An engine starter drive including a ro-

tatable shaft, a two part driving member

" having longitudinal movement thereon and

comprising a pinion loosely mounted on the

- ghaft, a sleeve splined on the shaft for rotary
" tovement therewith and longitudinal move-

GO

"

“ment thereof, said pinion and sleeve having
‘cooperating clutch members, and means act-

ing on the pinion and sleeve separately and
successively for moving them longitudinally
of the shaft. - :

3. An engine starter drive including a ro-

3

}:atable shaft, a driving member mounted

‘thereon for longitudinal movement to engage

a member of the engine to be started, an

actuating member also mounted on the shaft-

for longitudinal movement and adapted to
control the movement of the driving member
rotarily with the shaft, such actuating mem-
ber being operatively connected with the shaft
for rotation therewith, and means acting
upon the driving member and the actuating

member for moving them longitudinally

separately and successively into operative en-
gagement with each other.
4. An engine starter drive
tatable shaft, a driving member mounted
thereon for longitudinal movement to engage
a member of the engine to be started, an actu-
ating member also mounted on the shaft for
longitudinal movement and adapted to con-
trol. the. movement of the driving .member

including a ro-

7
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85

rotarily with the shaft, such actuating mem- .

ber being operatively connected with the shaft
for rotation therewith, and a single actuating
means manually operated and acting upon
the driving member and the actuating mem-

ber for moving them longitudinally succes-

sively
other.

5. An eéngine starter drive including a ro-
tatable shaft, a driving member mounted
thereon for longitudinal movement to engage
a member of the engine to be started, an actu-
ating member also mounted on the shaft for

into operative engagement with each

90

longitudinal movement and adapted to con- -

trol the movement of the driving member
rotarily with the shaft, such actuating mem-
ber being operatively connected with the
shaft for rotation therewith, an electric
motor operatively connected with the shaft,
a switch for the motor, and means acting

upon the driving member and the actuating.

member for moving them Jlongitudinally
separately and successively and then acting
on the switch to energize the motor. ‘

6. An engine starter drive including a ro-
tatable shaft, a driving member mounted
thereon for longitudinal movement to engage
a member of the engine to be started, an actu-

100
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ating member mounted on the shaft for longi- "

tudinal movement thereon and for rotary
movement therewith, said driving member
and actuating member having cooperating
clutch. members for transmission of torque
to the driving member, and means acting
upon the driving member and the actuating
member for moving them longitudinally sepa-

‘rately and successively. into operative en-
‘gagement with each other. -

7. An engine starter drive including a ro-
tatable shaft, a driving member mounted
thereon for longitudinal movement to engage
a member of the engine to be started, an actu-
ating member also mounted on the shaft for
longitudinal movement  and adapted to con-

trol the movement of the driving member

115

120 -

130



rotarily with the shaft, such actuating mem-
ber being operatively connected with the
shaft for rotation therewith, and means act-
ing upon the driving member and the sctu-
ating member for moving them longitudinal-
ly successively, said means consisting of two

- yokes acting on the driving member and the

10

15

-actuating member respectively, an operating

lever and successively acting connections be-
tween the lever and yolkes.

- 8. An engine starter drive including a ro-
tatable shaft, a driving member mounted
thereon for longitudinal moevement to engage
a inember of the engine to be started, an actu-
ating member also mounted on the shaft for
longitudinal movement and adapted to con-
trol the movement of the driving member
rotarily with the shaft, such actuating mem-

" ber being operatively connected with the

20

25

33

N

shaft for rotation therewith, and means act-

ing upon the driving member and the actu-
ating member for moving them longitudinal-
ly successively, said means consisting of two

yokes acting on the driving member and the

actuating member respectively, an operat-
ing lever and slotted links pivotally connected
with the lever and the yokes and successively
acting on such yokes.

9. An engine starter drive including a ro-
tatable shaft, a driving member mounted
thereon for longitudinal movement to engage
a member of the engine to be started, an ac-
tuating member also mounted on the shaft
for longitudinal movement and adapted to
control the movement of the driving member
rotarily with the shaft, such actuating mem-

ber being operatively connected with the

shaft for rotation therewith, and means act-
ing upon the driving member and the actu-
ating member for moving them longitudinal-
ly successively, said means consisting of two
yokes acting on the driving member and the
actuating member respectively, an operating
lever, projections on said yokes, and links
pivotally connected with the lever and having
slots cooperating with said projections to

- cause successive action of said yokes.

10. An engine starter drive including a ro-
tatable shaft, a driving member mounted
thereon for longitudinal movement to engage
a member of the engine to be started, an actu-
ating member also mounted on the shaft for
longitudinal movement and adapted fo con-

© trol the movement of the driving mermber ro-

GO

tarily with the shaft, such actuating member
being operatively connected with the shaft
for rotation therewith, means for yieldingly
resisting the longitudinal movement of the
actuating member, and means acting upon
the driving member and the actuating mem-

ber for moving them longitudinally sepa-
rately and successively into operative engage-

ment with each other. - ~
11. An engine starter drive including; in
combination with a starting motor and its

1,707,488 \

switch and with a gear on the engine to be

started, & pinion adapted to be shifted into-

mesh with the gear, a sleeve driven by the
motor and adapted to be shifted for driving
the pinion, and an operating means for first
shifting the pinion and then the sleeve and
finally operating the switch, .

12. An engine starter drive including a ro-
tatable shaft, a two-part driving member
whose two parts are mounted for independent
longitudinal movement thereon, one with re-
spect to the other, said two parts having co-
operating engaging driving means which are

70

75

normally disconnected, the first of said parts

being connected with the shaft for rotary
movement therewith and the second being
movable longitudinally on the shaft for en-
gagement with a member of the engine to
be started, said first part being manually
shiftable into operative engagement with
said second part after the latter has engaged
the engine member.

13. An engine starter drive including a ro-
tatable shaft, a two-part driving member
whose two parts are mounted for independent
longitudinal movement thereon, one with re-
spect to the other, said two parts having co-
operating engaging driving means which are
normally disconnected, the first of said parts
being connected with the shaft for rotary
movement therewith and the second being
movable longitudinally on the shaft for en-
gagement with a member of the engine to
be started and adapted to transmit the torque
of the shaft to said engine member, said sec-
ond part having a yielding longitudinal

movement and having a portion which is.

adapted to drivingly engage said first part,

said first part being manually shiftable into

operative engagement with said second part

%i:ter the latter has engaged the engine mem-
er. '

14. An engine starter drive including a ro-
tatable shaft, a two-part driving member
whose two parts are mounted for independ-
ent Jongitudinal movement thereon, one with

respect to the other, said two parts having

cooperating engaging driving means whick
are normally disconnected, the first of said
parts being connected with the shaft for ro-

“tary movement therewith and the second be-

ing movable longitudinally on the shaft for
engagement with a member of the engine te
be started, the adjacent faces of the two parts
being provided respectively with cooperat-
ing clutch members, said first part being man-
ually shiftable into operative engagement

80

0e

o5

100 .

108

110

12¢

with said second part after the latter has en- -

gaged the engine member. »
15. An engine starter drive including a
rotatable shaft, a two-part driving mem%er;

whose two parts are mounted for independent

longitudinal movement thereon, one with re- -
spect to the other, said two parts having co-

operating engaging driving means which are

130
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normally disconnected, the first of said parts
being connected with the shaft for rotary
movement therewith and the second being
movable longitudinally on the shaft for en-
gagement with a member of the engine to be
started, the adjacent faces of the two parts
being provided respectively with cooperat-
ing clutch members, and yielding means for
resisting said longitudinal movement of said
second part, said first part being manuall
shiftable into operative engagement wit.
said second part after the latter has engaged
the engine member.
~ 16. An engine starter drive including a ro-
tatable shaft, a two-part driving member
whose two parts are mounted for independ-
ent longitudinal movement thereon, one with
respect to the other, said two parts haying
cooperating engaging driving means which
are normally disconnected, the first of said
parts being connected with the shaft for ro-
tary movement therewith and the second be-
ing movable longitudinally on the shaft for
engagement with a member of the engine to
be started, the adjacent faces of the two parts
being provided respectively with cooperating
clutch members, said second part being
spring-pressed to normal position, said first
part being manually shiftable into operative
engagement with said second part after the
latter has engaged the engine member.

17. An engine starter drive including a

" rotatable shaft, a two-part driving member

35
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whose two parts are mounted for independent
longitudinal movement thereon, one with re-
spect to the other, said two parts having co-
operating engaging driving means which are
normally disconnected, the first of said parts
being connected with the shaft for rotary
movement therewith and. the second being
movable longitudinally on the shaft for en-
gagement with a member of the engine to be
started, said first part being splined to the
shaft and said second part being loosely
mounted thereon, said first part being manu-
ally shiftable into operative engagement with

.said second part after the latter has engaged

the engine member.

18. An engine starter drive including'a ro-
tatable shaft, a two-part driving member
whose two parts are mounted for independ-
ent longitudinal movement thereon, one with

‘respect to the other, said two parts having

cooperating engaging driving means which
are normally disconnected, the first of said
parts being connected with the shaft for ro-
tary movement therewith and the second be-
ing movable longitudinally on the shaft for
engagement with a member of the engine to
be started, said second part including a ship-
per device connected therewith for limited ro-
tary movement, one with respect to the other,
and operating means connected with said
device and with said first one of said parts.

8

19. An engine starter drive including a

rotatable shaft, a two-part driving member

whose two parts are mounted for independent
longitudinal movement thereon, one with re-
spect to the other, said two parts having co-
operating engaging driving means which are
normally disconnected, the first of said parts
being connected with the shaft for rotary

70

movement therewith and the second being

movable longitudinally on the shaft for en-
gagement with a member of the engine to be
started, said second part being provided with
a 'shipper device connected therewith for ro-
tary movement by pin and ineclined slot con-
nection, and operating means connected with
said device and with said first one of said
parts. '
20.
tatable shaft, a two-part driving member
whose two parts are mounted for independent
longitudinal movement thereon, one with
respect to the other, said two parts havin
cooperating engaging driving means whicﬁ
are normally disconnected, the first of said
parts being connected with the shaft for ro-
tary movement therewith and the second be-
ing movable longitudinally on the shaft for

7%

An engine starter drive including a ro-

86

80

engagement with a member of the engine to -
be started, said second part being provided

with a shipper device connected therewith for
rotary movement by pin and inclined slot
connection, yielding means tending to re-
sist such last mentioned rotary movement,
and operating means connected with said de-
vice and with said first one of said parts.
21. An engine starter drive including a ro-
tatable shaft, a two-part driving member
whose two parts are mounted for -inde-
pendent longitudinal movemnt thereon, one

with respect to the other, said two parts.

having cooperating en(%aging driving means
which are normally disconnected, the first

"of said parts being connected with the

shaft for rotary movement therewith and
the second being movable longitudinally on
the shaft for engagement with a member of

‘the engine to be started, said first part being
provided with a shipper-ring mounted te -

slide longitudinally thereon, yielding means
tending to resist such movement of the ring
and operating means connected with said
ring. . . L

92. An engine starter drive including a
rotatable shaft, a two-part driving member
whose two parts are mounted for independ-
ent longitudinal movement thereon, one with

96 -

100

105

110

118

12¢

respect to the other, said two parts having

cooperating engaging driving means which
are normally disconnected, the. first of said

‘parts being connected with the shaft for ro-

tary movement therewith and the second
being movable longitudinally on the shaft
for engagement with a member of the engine
to be started, said parts being each provided
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with a yielding shipper device, and an operat-
ing means cooperating with said devices suc-
cessively. o
23. An engine starter drive including a ro-
tatable shaft, a two-part driving member
whose two parts are adapted to drivingly en-

.. gage each other and which comprise a pinion
- loosely mounted on the shaft and having a

10

hub, a shipper ring movably mounted on said”

hub, a sleeve mounted on the shaft for rotary

- movement therewith and longitudinal move-

15

20

28

30

ment thereof, a shipper-ring movably mount-
on said sleeve, and means acting on said rings
successively for shifting them and the pinion
and sleeve longitudinally. -

24. An engine starter drive including a
rotatable shaft, a two-part driving member
whose two parts are adapted to drivingly en-
gage each other and which comprise a pinion
loosely mounted on the shaft and having a
hub, a shipper ring movably mounted on said
hub, a sleeve mounted on the shaft for rotary
movement therewith and longitudinal move-
ment thereof, a shipper ring movably mount-
ed on said sleeve, and means acting on said
rings successively for shifting them and the
pinion and sleeve longitudinally, said rings

aving a yielding longitudinal movement

with respect to the hub and sleeve respec-
tively. .

25. An engine starter drive including a ro-

~ tatable shaft, a two-part driving member

35

45

‘whose two parts are

whose two parts are mounted for independent
longitudinal movement thereon, one with re-
spect to the other, said two parts having co-
operating engaging driving means which
are normally disconnected, the first of said
parts being connected with the shaft for ro-
tary movement therewith and the second be-
ing movable longitudinally on the shaft for
engagement with a member of the engine
to be started and the first being positively
movable longitudinally on the shaft to oper-
atively engage said second part, in combina-
tion with a motor, and operating connections
between the motor and the engine member
including a connection for driving in the for-
ward direction of rotation only.

26. An enginé starter drive including a ro-
tatable shaft, a two-part driving member
mounted for independ-
ent longitudinal movement thereon, one with

- Tespect to the other, said two parts having

53

. 60

cooperating engaging driving means which
are normally disconnected, the first of said
parts being connected with the shaft for ro-
tary movement therewith and the second be-
ing movable longitudinally on the shaft for
engagement with a member of the engine to
be started and the first being positively mov-
able longitudinally on the sl%aft to operative-
ly engage said second part, in combination

- with a motor and the operating connections

between the motor and the engine member
including a one-way cluich,

1,707,488

271. An enfine starter drive including a ro-
tatable shaft, a two-part driving member

- whose two parts are mounted for independent

longitudinal movement thereon, one with re-
spect to the other, said two parts having co-
operating engaging driving means which are
normally disconnected, the first of said parts
being -connected with the shaft for rotary
movement therewith and the second bei

movable longitudinnily on the shaft for en-
gagement with & member of the engine to be
started, said second part being provided with
a shipper device having a series of projec-

‘tions, and operating means cooperating with

said device to shift said second part longi-
tudinally and with said projections to Te-
strain such device from rotation.

28. An engine starter drive including a
rotatable shaft, a two-part driving member
whose two parts are mounted for independ-
ent longitudinal movement thereon, one with
respect to the other, said two parts havin%
cooperating engaging driving means whic
are normally disconnected, the first of said
parts being connected with the shaft for ro-
tary movement thérewith and the second be-
ing movable longitudinally on the shaft for
engagement with a member of the engine to
be started, said second part being provided
with a ring having a series of scallops, and
means cooperating with said ring to shift said
second part longitudinally and cooperating
with said scallops to restrain such ring from
rotation. : = ‘

29. An engine starter drive-including a
motor driven shaft, a pinion and a sleeve, one
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freely mounted on said shaft and the other

mounted on the shaft for longitudinal move-
ment thereon and for rotary movement there-
with, cooperating clutch means on the sleeve
and pinion, said clutch means being normally
ineffective, and-means for shifting said pin-
ion and sleeve to move the pinion into engage-
ment with a member of the engine to be start-
ed and render said clutch means effective.
80. An engine starter drive including a

motor driven shaft, a pinion and sleeve, one

freely mounted on said shaft and the other
mounted on said shaft for longitudinal move-
ment thereon and for rotary movement there-
with, cooperating clutch means on the sleeve
and pinion, said clutch means being normal-
ly disconnected, and manual means for shift-
ing said pinion into engagement with a mem-
ber of the engine to be started and effecting
connection of said clutch means.

31, An-engine starter drive including a

rotatable shaft, a pinion and a sleeve, one
freely mounted on said shaft and the other
mounted on said shaft for longitudinal
movement ' thereon and rotary movement
therewith, cooperating clutch means on said
sleeve and pinion, said clutch means being
normally disconnected, and means for first
shifting said pinion into engagement with the
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member of the engine to be started and then means being normally disconnected, and
_shifting said sleeve to effect connection of said means for independently shifting said sleeve
clutch means. : and pinion on said shaft to shift said pinion 10
32. An engine starter drive including a ro- into engagement with a member of the engine
5 tatable shaft, a pinion freely mounted on said to be started and render said clutch means
shaft, a sleeve splined on said shaft, clutch effective.

means on said pinion and sleeve, said clutch WILLIAM L. McGRATH.

CERTIFICATE OF CORRECTION.

Patent No. 1,707,488. : Granted April 2, 1929, to
WILLIAM L. McGRATH.

It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows: Page 3, line 91, claim
4, after the word "longitudinally" insert the words "separately and"; and that
the said Letters Patent should be read with this correction therein that the same
may conform to the record of the case in the Patent Office.

Signed and sealed this 30th day of April, A. D. 1929,

M. J. Moore,

(Seal) Acting Commissioner of Patents,



