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PATENT OFFICE.

JOHN B. DYER AND JOHN W. LAWSON, OF ANDERSON, INDIA.'NA, ASSIGNO“M TO DELCO-
‘REMY C‘OI‘?'PORATION ‘OF DAYTOI\T ‘CHIO, A CORPORA'I‘ION oF DELAVJARE

ENGINE STARTING APPARATUS

‘Application filed ‘Fuly '17,

This invention relates to apparatus for

-gtarting an internal combustion engine and
par tlcularly to the type of starting apparatus

which .comprises ‘a motor, -a gear or.other
connecting member: driven, by the-nmtor and
mevable axially into engagement ‘with a ro-
-engine to be-started.

It is one of the ob]ec s of the present inven-
tion to provide improved means for connect-
ing the motor gear-or other motor operated
drive member with the rotatable engine part
before the motor is operated.

Tt isalso an object of the invention to pro-
vide starting apparatus constructed to pro-

i vide:for connecting the motor with the engine

before the motor is operated and.also con-

atructed to provide for automatically-dis- -
iconnecting the motor from the engine when °
-25A and 25B normally recéives a drive-con-
necting-member or motor pinion 26  movable
-axially along the shaft 23 into: driving en-

the engine becomes self operating.
Further objects and advantages of the pres-

ent invention will be-apparent from the fol-

lowing deseription, reference being had tothe

‘accom},\anvmo drawings; sherein a preferred

form of embodiment of the- present invention

5 ig clearly shown,

In the drawings:

Fig. 115 a flaomentarv 1on01tud1na1 sec-
tional view of engme starting ‘oparatus em-
bodying the present invention.

Fm- O:ig 8
the p]zme of the line 2—2 of Fig. 1.

Fig. 8 is a seetional view: on the line 83—3
of Fio. 1.

Fig. 4-is a plan view: of a sheet metal plece :
5 from which a part of the starting apparatus-
-is made.

Fig. 5isa fI‘“GO‘D’l“Ut’II‘V side view partly in

section showing the position of certain parts

of-the engine: starting apparatus just:before
the motor pinien meshes with the engine gear.
‘Fie. 6 ig:a longitudinal sectional view of

a qhﬁtlng sleeve structure.

Tig. T:isa view similar to FIO' 5 showing

the positions of parts of the starting appara- -

tns after-the pinion has been meshed with

“the engine gear.

‘Fig. 81is:a view similar to:Fig. 6 showmg

- *hn apnftratus while cranking the engine.

Fig. 9shows the apparatus after the: engine
has automatmally demeshed the motor pinion

a fragmentary end view. taken on -

1928. -Sertal No. 293/349. '

is.released.

‘Referring now. to Fig. 1, the startmd ap-.
paratus comprises an electric motor havmo a
field frame 20 attachied by suitable means not

:and before the .manually: opemted actuator I

shown with a:gear housing 21 adapted to-be -

seeured.to the engine. frame. and, providing .a
bearing 22 for supporting one end of an
armature shaft 23, the other end of the shaft
-being supported: by a.frame not shown at-

-0

tached to-the left end. of. the_ field frame 20.

The shaft 23 supports an armature 24 and-is

provided with helical splines 25. That- por-
tion of the spline shaft between mterrupted

_shoulder portions 25A and.25B is of lesser

.85

-outside. diameter than .the outside dmmetex

of other portions of the spline 25.  This
splined- portion .25C - betweﬂn the shoulders

gagement With a rotatable . endmequrt or
Alywheel gear 27. 'The pinion is provided
with an internal annular. groove.28 adjacent
an internal annular shoulder.29 which is of

31.in the shaft 23. "The bottom diameter of
the groove 28 is slightly greater than the nor-
mal: outs1de diameter, of -the. ring 30. The

the shaft. 93 and therefore provides means: for
preventing the drlftlng of - the . pinien into

contact with- the engine gear while the:en-.

‘gine ig'running. As the, ,pinion moves from

-the, pesmon shown.in Fi ig..1 to.the position

shown in Fig. 7:the annular shoulder 29. will
engage the ring 80 and squeeze it-into-the

.groeve 31 ; and When the groove 28 is in align-.
.ment with the ring 80, the ring will expand

into the groove ‘lnd thus y1eld1ncrly main-

70

15
-less diameter than the normal diameter of a =
~wire. split.ring 30 -which fits into a groove

.80
shoulder 258 mc*w%s aslight obatrucmon to’

~the sliding movement of the pinion 26 along

85

90

tain the pinion in full engagement with the

gear 27.
" The pinion is moved manu a,lly into-engage-
ment. with the gear 27 before the motor is

-operated. This manually operable means in-
~eludes an actuator lever 40 pivoted.at-41 upon

the housing:21-and carrying at its lower end
‘- stud 42 whlch is. received by an ‘mperture

95
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43 of general triangular shape provided in
a shifting sleeve 44. The sleeve 44 is formed
by bending into cylindrical form a sheet
metal blank 45 shown in Fig. 4. This blank
is formed with the opening 43 with the small
hole 46 and notches 47. As shown in Fig. 6,
the sleeve 44 after being formed into cylin-
drical shape is assembled with end discs 48
and 49 and a connecting tubular sleeve or

rivet which retains all of these parts in assem-.

bled relation. The tube 50 is provided with
an opening which will be in alignment with
the hole 46 in the sleeve 44 when these parts
are assembled. The hole 51 receives the head
52 of a spring pressed plunger having a
shank 58 which passes through the hole 46
in the sleeve 44. A spring 54 located between
the head 52 of the plunger and the inside
wall of the sleeve 44 yieldingly urges the
plunger toward the inside of the tube 50.
Motion of the plunger is limited by riveting
the plunger over at 55 so as to provide a shoul-
der of greater diameter than the hole 46.
The function of the plunger 52 is to fric-
tionally connect the sleeve 44 with the shaft
23 when the plunger is mounted upon the
shaft ag shown.

The disc 49 shown in Fig. 6 is provided

t with clutch teeth 60 which are adapted to en-

gage correspondingly shaped teeth 61 pro-
vided by a disc or_shaft control-member 62
which is connected with certain splines of
the shaft 28." The disc 62 transmits axial

‘movement through the pinion 26 to a spring

63 which is maintained under compression by
means for limiting separation of the disc 62

from the pinion 26. This means includes a

cup-shaped member 64 which surrounds the
spring 63 and disc 62 and which is provid-
ed with an annular bead defining an internal
annular groeve 65 for receiving a wire split

ring 66 against which the spring 63 presses -

the disc 62. The end wall 67 of the cup 64 is
apertured to receive the shaft 23 and a por-
tion of the hub of the pinion 26 which is riv-
eted over the end wall 67 as indicated at 68.
The operating lever 40 carries a stud 70
adapted to engage the head 71 of a switch
actuating member for closing a switch con-
tained within a switch case %9 attached by

“ screw 78 to the motor frame 20. A spring

60

- armature shaft 28, a floating brake disc 81-

65

74 yieldingly maintains the switch plunger

head 71 in circuit open position.
The lever 40 is yieldingly maintained in
normal position shown in Fig. 1 by a spring

75 which is received by a recess 76 in the’

housing 21 and which bears against a plung-
er 77 bearing against the lever 40.
spring 75 serves also to maintain in engage-
ment the members of a brake for arresting
motion of the armature shaft 23 after the
operator releases the lever 40.
consists of a brake disc 80 attached to the

of suitable friction material, a metallic float-

1,871,966

_be

The -

The brake-

‘noise will be eliminated. -

ing brake disc 82 and the disc 48 which sup-
ports the sleeve 44, Dises 81 and 82 are slid-
able along the shaft 23. Disc 81 may rotate
with the shaft, but the disc 82 is prevented
from rotating by providing it with a pro-
jection 83 which is received by a space be-
tween lug 84 provided by the housing 21.
The operation of the engine starter is as
follows: The lever 40 is moved counterclock-
wise by suitable operating pedal (not shown)
or by any other suitable mechanism which

~is accessible from the driver’s seat. If the

pinion 26 does not meet with obstructions by
colliding with the ends of the teeth of the
gear 27 before meshing with the gear 27, this

‘motion of the lever 40 will cause the pinion
26 to be moved directly into mesh with the

gear 27 and will cause the motor switch to

“be closed after the gears have been brought

into substantial engagement with each other
as shown in Fig. 7. As soon as the motor
begins to operate the shaft 23 will rotate
in such direction as to cause the pinion 26 to
moved from a position such as shown
in
in which:the pinion is completely meshed
with the gear 27 and in which further end-
wise movement toward the right is arrested
by the stop ring 30." Then the pinion 26
will turn with the shaft 23 to crank the'en
gine. Rotation of the shaft 23 before the
engine  starts by means extraneous: to the
manually operated means, such' as rotation
effected by the motor, causes the sleeve 44 to

- be moved from a position such as shown in

Fig. 7 to the position shown in Fig. 8. This
operation takes place due to the frictional
engagement between the sleeve and the shaft,
the shaft rotating in-a-clockwise direction
as viewed looking in the direction of the ar-
row 90 in Fig. 7. Normally the stud 42 is
received by a mnotch 43¢ extending lateral-
ly from the aperture 43 which is defined in
part by a laterally extending edge surface
435 against which -the pin 42 bears while
pushing the pinion into mesh with the en-
gine gear.” However when the shaft 23 is
rotated by the motor in the direction ‘men-
tioned the notch 43¢ will move away from
the pin 42 and an oblique edge surface 43¢
will be engaged with the pin 42 while it 1s
being- maintaineéd in the position shown in
Figs. 7 and 8. Sirice the sleeve 44 tends to
rotate upwardly as viewed in Figs. 7 and 8
it is obvious that the sleeve will be thrust
toward the left due to the camming action
between the oblique edge 43¢ and the pin 42.
In this way the sleeve 44 is retracted from
the pinion before the engine starts so that

‘automatic demeshment of the pinion will not

be obstructed, also the clutch teeth 60 will be
disengaged ‘from the clutch teeth 61 so that
while the engine is'being cranked the ratchet-
ing of the clutch teeth and -accompanying

Fig. 7 to the position shown in Fig. 8
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_ When the. engine becomes self operative

‘the.pinion and parts direetly connected: thene-

with will: be moved; from the position shewn
in Fig: 8 to. that shown in Big: 9. When. the
operator releases. the: lever 40, the. spring
5. will be released to move. the lever 40 to
normal position: shown:in Fig. 1 and to_caunse
the brake member 48 to press the brake men-

‘bers 82 and 81 againsk the. brake member 80.

Since the brake member 82 is non-rotatable
the. shafis 23 is frictionally conmeeted with
a stationary part and: wilk be quickly brought
to. vest. This feature is desirable since the
operator may wish to repeat the starting op-
eration immedistely after a starting opera-

tion has been performed: but the engine has

failed to become self operative. It is obyi-
ous that the starting operation cannot he. re-
peated: unless the lever 40 returns to. nor-
mal: position so that its pin 42 may be re-
ceived: by the notch 43c. If the operator
should inadvertently mowe the lever 40 while
the engine is running and cause the pinion
26: to. engage the. gear 27, the pinion 26 will
be rotated counterclockwise as indicated by
arrow 91 and will impart rotation in same

direction: to the sleeve 44 through the con-
nection provided by the engaging clutch

teeth 80 and 61. Therefore the sleeve 44 will
almost instantly disengage itself from the
lever pin or-stud 42.

- In case the pinion should collide with the
engine gear before meshing therewith the
pinion. shifting device includes means for ro-
tating the pinion by manually operating the
lever 40 hefore the motor switch is closed.
If the pinion 26. collides with the pinion 27
as shown in Fig: 5, continued counterclock-
wise movement of the lever 40 will cause the
shaft 28-to be rotated due to the fact that the
disc. 62 which is helically splined: thereon is
prevented from rotating by the engagement
of the clugch teeth 60 and 61 and also.becanse
the sleeve 44 cannot rotate. in the direction
which the disc 62 tends to.rotate as it is man-
ually moved toward the right along the shaft
23. It is obvious that the sleeve 44 cannot
rotate in this direction which is downwardly
as viewed in Fig. 1, because the pin 42 en-
gages: the portion 43d of the notch 43. Con-
sequently the shaft 23 must rofate during
motion of the lever from the position shown
in Fig. T to that shown in Fig. 5.and the shaft
will rotate with it the pinion. 26 so that it
may be registered for engagement with the
gear 27. Following this operation the pinion
26 will be moved into substantial engagement
with the gear 27 due to further movement of
the lever 40. which finally causes the motor
switeh to be closed: '
~In case the tecth of the pinion collide with
the engine gear teeth in such manner- that
the pinion cannot be manually rotated rela-

tive to the engine. gear, the actuating lever

40 may be released to permit the spring: 75

3

to veturn the pavts from the positions shown
in Fig: § to those positions shown: in, Fig. 1.
Duning these. return: movements the dise 62

“tends: to “spiral” upwandly: as. viewed in the

drawings as it moves toward the left: Since
the shifting sleeve is free to otate: “upward-
ly”; the disc 62 is: free: to turn; as it moves to-
ward:the left. Since.disc 62:1s-not held from
rotating “upwandly? the-shaft will not ke ro-
tated manually when the lever 40 is releaged.

Therefore:the shaft is rotated only duningthe

advancing of the: pinjon toward the gear.
Hence 3, repeat: operation, of: the leven-40-will
rotate the shaft and pinioninto. anewangular
position, and, it-islikely that the.pinion. and

gear-teeth will not jam on a subsequent trial; -

While the form of embodiment of the pres-
enf invention: as herein: disclosed, constitutes
a, preferred form, it is to.he understood that
other- ferms might he. adopted, all coming
within the scope ofthe claim

What is: claimed is as. follows: -

1. An engipe stanter drive comprising; in
combination, a rotatable member movalile ax-
ially. into driving engagement with a rotata-

ble part; of an, engine to- be. started; a shaft

for driving said member; and: manually op-
exable means: for moving. the. member-axially
andengageable with.the shadt for rotating the
in order to retate the dniving member

le-being pressed: against the engine part.
2 An engine stavter drive comprising; in

140

combination, a rotatable member movable ax-

ially into.driving engagement with, a rotata-
4 = PRt Ry fady k <

ble: part of an engine to be stavted, o shaft

erable means for moving the member axially
and: applying yielding pressure to the driv-
ing member in case.of collision with the en-
gine: part, said means being engageable with
the shaft: for rotating the shaft
rotate the driving membper
pressediagainst the engine-part..
3. An engine starter- drive according te
claim-1- and: haying means: fop automatically
diseonnecting: the- driving member from. the
engine, part when the: engine becomes self-
opserative. o :
"4, Aq, engine starter drive. according- to

for driving:said: member, and. manually op-

while Deing

.y

claim.Lin which.the manually operated means

has an actuator, and. having means. for auto-
matically disconnecting the actuator from
the driving member before the enging starts
and. means for automatically disconnecting
the driving member from the enging part
when the engine.becomes: self operative.

5. An engine starter drive according to
claim 1 in which the manually operated
means has an actuator, and having means for
automatically disconnecting the actuator
from the driving member in responss to_ths
cranking of the engine by. the driving mem-

‘ber; and means for automatically disconnect-

ing the driving member from the engine part
when the engine becomes self operative.
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‘6."An engine starter drive according to
claim 2 and having means for automatically
disconnecting the driving member from the
engine part when the engine becomes self-
operative. ' ‘ :

7. An engine starter drive according to
claim 2 in- which the manually operated
means has an actuator, and having means for
automatically disconnecting the actuator
from the driving member before the engine
starts and means for automatically discon-
necting the driving member from the engine
part when the engine becomes self-operative.
© 8. An engine starter drive according to
claim 2 in which the manually operated
means has an actuator, and having means for
automatically disconnecting- the actuator
from the driving member in response to the
cranking of the engine by the driving mem-
ber, and means for automatically disconnect-
ing the driving member from the engine part
when the engine becomes self-operative.

9. An engine starter drive comprising, in
combination, a drive shaft, a drive connect-
ing member driven by the shaft and movable
therealong into engagement with a rotatable
part of an engine to be started, a shaft con-
trol member mounted upon the shaft and
connected therewith so that axial movement
along the shaft is accompanied by relative
rotary movement, a manually operable actu-
ator for moving the shaft-control-member
along the shaft toward the engine part, means
rotatively connecting the actuator and shaft-
control-member, means for transmitting mo-
tion from the shaft-control-member axially
to the drive-connecting-member, and means
for preventing rotation of the shaft-control-
member while being moved toward the en-
gine part whereby the shaft may be manu-
ally rotated while the drive-connecting-mem-
ber is moved against the engine part.

10. An engine starter drive comprising, in
combination, a drive shaft, a drive connect-
ing member driven by the shaft and movable
therealong into engagement with a rotatable
part of an engine to be started, a shaft con-
trol member mounted upon the shaft and con-
nected therewith so that the axial movement
along the shaft is accompanied by relative
rotary movement, a manually operated actu-
ator for moving the shaft control member
along the shaft toward the engine part, means
rotatively connecting the actuator and shaft-
control-member, a spring for transmitting
motion for the shaft-control-member axially
to the drive-connecting-member, and means
for preventing rotation of the shaft-control-
member while being moved toward the en-
gine part whereby the shaft may be manu-

ally rotated while the drive-connecting-

member is moved against the engine part
with yielding pressure. . : o
11. Engine starting apparatus according

1,871,968

to claim 9 in which the mianually operable
means includes an actuator, and having
means for automatically disconnecting the
actuator from the drive-connecting member
before the engine starts and means for auto-
matically  disconnecting the drive-connect-
ing-member from the engine part when the
engine starts. - v v

12. Engine starting apparatus according

to claim ‘9 in which the manually operable .

means includes an actuator, and having
means’ opefating in response to rotation of
the shaft by extraneous means for automati-
cally -disconnecting the actuator from the

drive-connecting-member before the engine

starts and means for automatically discon-
necting  the drive-connecting-member from
the engine part when the engine starts.

18. "An engine starter drive comprising, in
combination, a drive shaft, a drive connecting
member driven by the shaft and movable
therealong into engagement with a rotatable
part of an engine to be started, a shaft control
member mounted upon the shaft and connect-
ed therewith for axial and rotary movements
relative thereto for transmitting motion
axially between the shaft-control-member and
the drive-connecting member, and manually
operable means for moving the shaft-control-

member axially while preventing rotation of *

the shaft-control-member whereby to rotate
the shaft to facilitate connecting the drive-
connecting-member with the engine part.
14. An engine starter drive comprising, in
combination, a drive shaft, a drive connecting
member driven by’ the shaft and movable
therealong into engagement with a rotatable
part of an engine to be started, a shaft control
member mounted upon the shaft and connect-

ed therewith for axial and rotary movements -

relative thereto, yielding means for transmit-
ting motion axially between the shaft-control-
member and the drive-connecting member,
and manually operable means for moving the
ing rotation of the shaft-control-member
whereby to rotate the shaft-to facilitate con-
necting the drive—connecting-member with
the engine part. Lo

15. An engine starter
combination, a drive shaft, a drive connecting
member driven by the shaft and movable

Zherealong into engagement with a rotatable

part.of an engine to be started, a shaft control
member mounted upon the shaft and connect-
ed therewith for axial and rotary movements
relative thereto, a spring encircling the shaft
for transmitting motion axially between the
shaft-control-member and the drive-connect-
ing member, and manually operable means
for moving the shaft-control-member axial-

1y while preventing rotation of the shaft-con-

trol-member whereby to rotate the shaft to
facilitate connecting the drive-connecting-
member - with the engine part.

shaft-control-member axially while prevent-

drive comprising, in ~
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16. An engine starter drive comprising, in
combination, a drive shaft, a drive connecting
member driven by the shaft and movable
therealong into engagement with a rotatable
part of an engine to be started, a shaft con-
trol member mounted upon the shaft and con-
nected therewith for axial and rotary move-
ments relative thereto, a spring located be-
tween the shaft-control-member, and the
drive connecting member, means limiting the
separation of said members by said spring,
and manually operable means for moving the
shaft-control-member axially while prevent-
ing rotation of the shaft-control-member
whereby to rotate the shaft to facilitate con-
necting the drive-connecting-member with
the engine part.

17. An engine starter drive comprising, in
combination, a drive shaft, a drive connecting
member driven by the shaft and movable
therealong into engagement with a rotatable
part of an engine to be started, a shaft con-
trol member mounted upon the shatt and con-
nected therewith for axial and rotary move-
ments relative thereto, yielding means trans-
mitting motion axially between said members,
a shifting-sleeve movable along the shaft,
axially engageable clutching means provided
by the shifting-sleeve and shaft-control-mem-
ber, and manually operable means for moving
the sleeve along the shaft into engagement
with the shaft-control-member and for mov-
ing the latter member axially in order to
move the drive-connecting member toward
the engine part, and for preventing rotation
of the shaft control-member in order to ro-
tate the shaft and drive-connecting-member
while the latter is yieldingly pressed against
the engine part.

18. Engine starting apparatus according
to claim 17 in which the manually operable
means includes an actuator, and having means
for automatically disconnecting the actuator
from the shifting-sleeve before the engine
starts, and means for automatically discon-
necting the drive-connecting-member from
the engine part when the engine starts.

19. Engine starting apparatus according
to claim 17 in which the manually operable
means includes an actuator, and having means
operating in response to rotation of the shaft
by extraneous means for automatically dis-
connecting the actuator from the shifting-
sleeve before the engine starts, and means for
automatically disconnecting the drive-con-
necting member from the engine part when
the engine starts.

20. Engine starting apparatus comprising
in combination, a motor, o helically splined
shaft operated thereby, a pinion drivingly
connected with said splined portion and mov-
able along the shaft into mesh with a gear of
an engine to be started, a shaft control mem-
ber movable along said splined portion and
connected therewith, a manually operated ac-

S

tuator movable along the shaft into engage-
ment with the shaft-control-member, means
for rotatively connecting the actuator and
shaft-control-member, means for transmit-
ting motion: from the shaft-control-member
axially to the pinion, and means for prevent-
ing the turning of the shaft-control-member

‘while moving the shaft-control-member and

pinion toward the engine part. ‘
21. Engine starting apparatus comprising
in combination, a motor, a helically splined
shaft operated. thereby, a pinion drivingly
connected with said splined portion and mov-
able along the shaft into mesh with a gear

of an engine to be started; a shaft control

member movable along said splined portion
and connected therewith, a manually oper-
ated actuator movable along the shaft into
engagement with the shaft-control-member,
means for rotatively connecting the actuator
and = shaft-control-member, a spring sux-
rounding the shaft for transmitting motion
from the shaft-control-member axially to the
pinion, and means for preventing the turn-
ing of the shaft-control-member while mov-
ing the shaft-control-member and pinion to-
ward the engine part. :

22. Engine starting apparatus comprising-

in combination, a motor, a helically splined
shaft operated thereby, a pinion drivingly
connected with said splined portion and mov-
able along the shaft into mesh with a gear

of an engine to be started a shaft control.

member movable along said splined. portion

and connected therewith, a spring transmit-.

ting motion endwise from the control mem-
ber to the pinion to move the latter yielding-
ly against the gear when the control member.
is moved, a manually operated sleeve mov-
able along the shaft, means rotatively con-
necting the sleeve and shaft-control-member,
and means for moving the sleeve along the
shaft and for preventing rotation of the
sleeve while the sleeve is rotatively connected
with the shaft-control-member and is mov-
ing the same toward the engine gear.

23. Engine starting apparatus comprising
in combination, a motor, a helically splined
shaft operated thereby, a pinion drivingly

connected with said splined portion and mov- :

able along the shaft into mesh with a gear of
an engine to be started, a shaft control mem-
ber movable along said splined portion and
connected therewith, a spring transmitting
motion endwise from the control member tc
the pinion to move the latter yieldingly
against the gear when the control member is
moved, a shifting sleeve movable along the
shaft and having axially engageable clutch
connections with the control member, a man-
ually operable actuator for moving the sleeve
endwise and for preventing rotation thereof
while the sleeve clutches the control member
and- moves the latter toward the pinion, and
means responsive to operation of the motor

70

®

80

100

teet
e
(=

ot
ol
w

fo

30



10

15

20

G 1,871,986

for automatically- disconnecting :the: sleeve
from. the actuator before ithe engine starts.

24, Engine starting.apparatus comprising.
in ecombination, a .motor, a helically :splined
shaft operated -thereby, a pinion :drivingly
connected with said splined:portion and mov-
able.along the shaft into mesh with:a gear.of
an engine to:be started, a.shaft control mem-

" ber movable along said :splined-portion:;and

connected ‘therewith, :a spring transmitting
motion-endwise from the cantrol member to
the: pinion. to -move the latter. yieldingly
against the gear when the control member is
moved, a shifting sleeve movable along the
shaft and ‘having axially engageable clutch
connections with the contral:iember, said
sleeve having-an aperture in the side thereof.
including -a laterally extending notch defined.
by a laterally extending edge surface, a man-
ually aperated pin movable along the shaft:
and normally veceived by:said netch,:and en-
gageable with said notch surface to move:the
sleeve endavise, said pin cooperating withsaid

notch to prevent rotation of the sleeve in the

direction in which it tends to retate while

. pushing the control: member svhile clutched
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thereto, means frictionally connecting the
sleeve and shaft -whereby the tumning .of the
shaft by the motor will cause the sleeve to
turn in a divection for causing thenotch lat-
eral edge surface to move out of the path of

‘movement of the pin; and an-oblique surfaee:

of said sleeve aperture engageable. with said:
pin .during the return movement. thereof to:
restore the sleeve to normal position, with the-
pin located: in said notch.

In testimony whereof we hereto affix .our

signatures.
JOHN B. DYER.
JOHN W. LAWSON.



