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v1‘0 Clalms

This invention relates to engine starting mech-
anisms and particularly to those adapted.to im-
part the initial turning force to a member, such
as. the crankshaft, of an engine. having other
- means for mamtamlng itself-in op°1at10n after
sucb initial turning or cranking,:

‘An object of the invention is to provide a startel
for the foregoing purpose embodying novel means
for "establishing: driving  connection" between. a
rotatable element of the starter and a rotatable
member of the engine, which means includes

yieldable means normally adapted to maintain-
positive driving. connection between. the: driving
member.of the starter and the aforesaid rotatable
;- member, but adapted to yield temporarily to .ab-
sorb the sudden reverse:torque resulting in:the

event of a backfire of the engine to be started..
“-Afurther object-of the invention is to provide

yieldable means of the foregoing character, con-.

structed and disposed:in respect to the driving
and driven elements of the starter, in such man-
ner as-to be effective to maintain positive driving

relation between the said elements even during
the assimilation of the reverse. torque above re-"

- ferred to.

“Another ‘ooJect of the 1nvent10n is to prov1de=-.‘

in g starter.of the type employing a member mov=

able longitudinally-into.engagement with a menm- -

ber of. the engine to be started and’ thereafter
rotatable to crank the enging, novel ‘means for

rotating. said first named member at relatively
high-speed following completloﬁ of 1ts 10ng1tud1-~.

" nal movement,
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Another object of the invention is to prov1de a
- simple but efficient starter for the- foregoing pur-
poses; which ‘is further: characterized by a.novel
arrangement of the:torque. transmitting: mecha-

‘nism’ rendering. the starter suitable-for. installa-
tion in engines 'where space-is restricted:and .

economy in size and Welght is essential. :
These and other objects and. advantages to be
derived from the uge of the invention disclosed

heleln will . become evident on .an 1nspect10n of

the following description. when read with refer-

5 ence to the acconpanying drawmg 111ust1at1ng'
one embodiment of the invention, . It is to ‘be.
expressly understood, however, that the dmwmg. )

is for the purpose of llustration only, and is
not t0 be construed as a definition of the limits
of the inveéntion, reference. being had for. thls
purpose to the appended clalms ‘

In the drawing,.

Fig. 1 is a view in elevation with parts shown"

in-longitudinal section of the dev1ce embodymg
the invention.

Serial No. 554 873 :
(Cl 74—7)

Pig.21is a, transverse sectlon view alon'f the line
2..2.0f Fig. 1; and ’

Tig. 3 is'a view. in elevatlon Wluﬂ parts broken
away and others in section of a portion of the
assembly shown in Fig. 1.

Referring to the drawing and par u1cu1ar1y to
Fig. 1, the invention is shown embodied .in a

_starter -having a casing composed of three sec-

tions, 4,5, and 6;the latter constituting the casing
for the prime mover, herein shown as an. eleetric
motor adapted to actuate an engine-engaging
member supporteéd within the first section 4 of the
casing and drivably connected to the prime mover

‘through reduction mechanisms mounted ‘within ‘
“the casing section 5, the three sections. being 70

joined by suitable means as indicated at T.and 8.
In the present. . embodiment, the reduction
mechanism is' constituted by a two-stage spur
gear ‘reduction including a ‘driving pinion 10

60,

65

formed on the outer end of the threaded meni- 75

ber 11 which engages a threaded. socket formed
in the armature shaft 12 of the motor, the said
armature shaft  being rotatably supported’ by
suitable bearings 13 retained in place by the dise

14 and screws 15 secured to the hub 18 formed 80

on the transverse wall 17 of the casing section 5.
The pinion 10 is- adapted to mésh with a gear 20

- of considerably larger diameter and rotatable:on

a sleeve.bearing 18 about a’ shaft-21 whose axis

preferably is -in alignment with . that of the '85°

rotatable member of the engine with which ‘the
starter is adapted to be drivably connected. - As
shown,- the: casing 'section 5 is. provided ‘with- a
suitable thickened portion or:hub 23 forming a

support in which the shaft 21 is held against 90

‘endwise movement in either direction by’ Provi-

sion of ‘a shoulder 19 and a retaining disc 22;
while the gear 20 is provided with a forwardly
extended hub 24 on which are formed teeth 25

coustituting a pinion adapted to drive the plane- 95

tary gears:26;. each: of which meshes with o sta-.

tionary annulus géar 49 and s rotatable about a
pin 27 on'the 'forward end of each of whlch is
threaded a nut 28 adapted to retain the oins I
operative relation: with “a - ‘flange 29 formed:on

-8, -hollow: drlwng miember or barrel 30. rotatably .

supported within the hub 9 of the casing section
4, the annulus gear 49 being held against Tota~

ftmn by -bolts 7. The barrel 30 isin turn’ driv-
_ably conhected to an-internally: thteaded sleeve

31 by novel means constituting ‘one. of the iajor
features of the inventionl now to ke described.

“The novel means for effécting a normally posi~
'tlve drive from the barrel 30 tec the sleeve 31

while at the same tlme absorbmg shock incident
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- of “the engine member.

2

to a sudden apphcatlon of torque in the reverse
direction, preferably takes the form of a pin
and slot connection between these members,
such a pin being indicated at 32 as having a head
portion movable along a diagonally directed slot
or opening 33 in thé wall of the barrel 30, while
the shank portion of the pin. 32 is threaded or
otherwise permanently secured to an intermedi-
ate sleeve member 34 interposed between the
barrel 30 and threaded sleeve 31 and preferably
provided with a portion 35 of smaller external
diameter but of -the same internal diameter,
such. construction providing an annular recess
between. the members 35 and 30 in which is
placed a coil spring 36 normally stressed suffi-

‘clently to maintain the pin 32 in the position

indicated in Fig. 3 in which position the drive,
under normal torque conditions, from the barrel
30 to the member 34 is positive and direct. Sim-
ilar direct connection is provided between the
member 34 ahd the sleeve 31 by forming external
splines 37 on the latter member, adapted to
register with corresponding longitudinal exten-
sions 38 on the member 34, the length of such

: extension 38 being such as to allow a predeter-

mined longitudinal movement thereof in the
event of suddenly applied torque tending to
rotate the parts in a reverse direction, the amount

of permissible longitudinal movement being pref-

erably equal to the length of the slot 33 as pro-
jected along the axis of the members. The in-
ternally formed threads on the sleeve 31 are
adapted to register loosely with corresponding
externally formed threads 39 on the engine-en-

! gaging member 40 which is provided at its outer

end with radially disposed teeth 41 adapted to
engage the corresponding teeth of a jaw 42 se-
cured to or as shown, integral with a rotatable
member of the engine. In order to enforce lon-
gitudinal movement of the member 40 to mesh
jaws 41 and 42, and in order to insure proper
mesh of these members, detent fingers 44 are
provided to engage the smooth cylindrical sur-
face of the member 40 with:a frictional pressure
sufficient to prevent rotation of the member 40
during the period of its longitudinal advance into
engagement with the engine member, such longi=~
tudinal advance being produced in response to
the first rotation of the sleeve 31 following ener-
gization of the prime mover. Suitable means,
such as indicated at 46, may be employed for
retaining the friction elements 44 in friction-
exerting relation to the member 40. In the

_ drawing, only one-of the friction elements is
. shown, but it will be understood that others may

be provided at suitable intervals about the flange
47, the latter alsc being provided with apertures
48 for the reception of means for attachment of
the starter to the crankcase, or other supporting
structure of the engine to be started.

In operation, energization of the motor 6 will

“be transmitied -at reduced speed 1o the barrel 30

through the reduction . mechanism above de-
seribed, and from the barrel 30 through pins 32
to the intermediate sleeve 34 and from the latter
to the threaded sleeve 31 by means of the splined
connections 37 and 38. Threaded shaft 40 be-
ing somewhat loosely threaded within the sleeve
31 will; in view of its inertia, fail to turn im-

" mediately with said sleeve, and will therefore be

constrained by the turning . of said sleeve and
by the frictional pressure of the defent. fingers
44, to move forward without any rotary move-
ment until the teeth 41 have meshed with those
As the shaft is thus
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advanced stop nut 50 is carmed along, and
after meshing begins, will contact with the shoul-
der 51 in which the fthreaded portion of the
sleeve 31 terminates. Thereafter further longi-
tudinal movement of the shaft 40 being impos-
sible the latter member will rotate with the sleeve
31 and thus impart sufficient torque to the en-
gine-member to allow the engine to develop suf-
ficlent compression for starting under its own
power.

In the event the engine backfires during the
cranking operation, a reverse torque is trans-
mitted from the jaw teeth through the threaded

80
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connection to the sleeve 34, causing the pin 32 -

to slide along the -inclined slot 33, thus mov-
ing the sleeve 34 to the leit as viewed in Figs.
1 and 3 and compressing the spring 36. During
this compressing- action, limited and predeter-
mined torque is transmitted through the gears to
the armature of the motor, thereby first retard-
ing it and finally bringing it to a stop. At the
same fime, a greater degree of torgue is applied
to the engine to stop further backward rotation
thereof. If equilibrium is not established before
the pin reaches the end of the slot 33, the engine
drives the armature shaft in a reverse direction
until the energy caused by the backfire has been
dissipated. On the other hand, if equilibrium. is
established before the pin reaches the. end of
the slot 33, spring 36 will be effective to return
pin 32 and member 34 to the normal position as
shown in Figs. 1 and 3, thereby re-establishing
direct cranking - operation -between the prime
mover and the engine. In either of these events;
it will be seen that the shock produced by the
engine backfire has been assimilated by :the
yielding connection and without any possibility
of serious injury to the parts of the starter, such
as the gearing or motor.

-After the engine has started under its own
power, the inclination of the jaw teeth will cause
the return of the shaft 40 back to the discon=
nected position, in which position it will remain
until the nex?t operation of the starter.

There is thus disclosed a novel engine starter

. of the inertia type which is simple and rugged

in structure, . inexpensive to manufacture - and
efficient in-operation. It is especially adapted
for use with small engines because of its com-
pactness and light weight, but since it is a self-
contained unit, it may be easily attached to any
engine, and: requires no external supporting
means other than a mounting flange or bracket

provided on the engine housing.-

While the embodiment above .described pos-
sesses considerable practical merit, the invention
is not limited to such embodiment since the novel
principles may. be . incorporsted .in structures
varying considerably from that above described:
Thus, for example, a cam and follower construc-
tion may be substituted for the pin and slot con-
nection shown at 32 and 33 in the accompanying
drawing, and other types of yielding means may
be - employed -in place of the coil springs 326.
Moreover, ‘in cases where the requirements per-
mit, the motor may ke mounted in coaxial align-
ment with- the engine-engaging member  and
other types of gearing substituted for that shown!

It is to be ‘understood that various other
changes may be made in the form, details of con-
struction and arrangement of the parts and the
uses to which they are applied, without depart-
ing from the spirit of the invention or the scope
of the appended claims.
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- What is claimed:is: : : RERIr

1. In.an engine; stamng mechamsm of che uype
employmg DOWEY operated driving means.and a
driven member engageable with: s member of the

engine to be- suarted,_“the_, combination rwith:sa'd

driving- means; driven member and engine mem-
ber-of g 1achally disposed normally positive. driv-

ing -conmnection between said driving.means and’

driven member, means for:causing said: normaily
positive driving connection to:be dlsphced angu-
larly only.tc a predetermined.-extent relatively. o
said -driving means ‘n-the event of:asudden re=
versal.of - the :dirsction of rotation of the engine
member during its engagerent. with rsaid.driven
member,and means distinet from:sa’d-angularly
displacegbis! driving. connection for. shifting said

‘driven member into engine engaging positon and

maintaining it in said position regardless of any

angular displacemient of said driving connection.

- 2.In ap engine starting mechanism-of:the type
omgloymg power - cperated driving means and a
driven-member engageablé. with: & member of the
engine to be startéd, the combination. with said
driving mreans; driven:meinbel and engine mem-
ber of a mieans for:yieldakly retarding the:rotary
speed’ of 'said driving means and: $heréafter re-

versing: the direction: of  rotation of said: driving
means in the event of a sudden reversal of .the:

directiofi of: rotation’of the engine member dur-
ing its engagen’xen”r with said driven member, said

posed sleeves, one of which is slotted obliquely of
their comimon . axis of rotation, and means pro-
jeeting from the cther of said sleeves for engage-
ment with the slotted portion of said first named
sleeve to be driven thereby, and means distinet
from both said sleeves for shifting said driven
member into engine engaging position.

3. In an engine starting mechanism of the type
employmg power operated driving means and a
driven member engageable with a member of the
engne to be started, the combination with said

driving means, driven member and engine mem- .

ber of a sleeve drivably connected. to said driven
member, a second. sleeve slotted. obliguely of its

common axis and drivably connected to said -

driving means, and means projectng from said
first named.sleeve for engagement with the slot-
ted portion: of said second sleeve to be driven
thereby, and means for yieldably preventing rela-
tive rotation between said projecting means and
said second sleeve, and means dist/nct from both

said sleeves for shifting said driven member into

engine -engaging  position.

4. In an engine starting mechan’sm ‘of the
type employing power operated driving means
and a driven member engageable with a member

of the engine to be started, the combination with

said driving mesns, driven member and. engine
member of means comprising -a pair of con-

‘centrically disposed sleeves normally rotatable

in unison but capable of limited relative rotation
in the event of reversal of the direction of torque
transmission, and a third sleeve splined to one of
said first named sleeves and threadedly engaging
said ribbon member.

" 5. In an engine starting mechanism of the type
employing power operated driving means and a
driven member engageable with 2 member of the
engine to be started, the combination with said
driving means, driven member and engine mem-
ber of a sleeve interpvosed: between said driving
means. and driven member, sai§ sleeve having a

" screw threéaded driving connection -with said

drlven member and means for y1e1dab1y retar d1ng

3

the rotary speed-of-said:driving means and‘there-
after reversing .the direction of rotation of :said

“driving means’in the évent of a sudden reversal

of the: direction of rotation of ‘the éngine:mem-
ber during its ‘engagement with said driven mem-
ber, said means comprising ‘a pair of conéentri-
cally disposed members surrcunding said thread-
ed sleeve and normally rotatable :in unison but
capable of limited: relative retation in the event.

‘of reversal of the direction of torque  fransmis-.

sion;-said screw threaded driving connection be-
ing effective.to maintain said driven. member: in
engagement with said engine member during. the
entire cranking process regardless of any change
in: the relative positions of said conc\.ntucally

.disposed units. :
~'6.In. anl engine’ sta rtm"f T chan!sm of the
type employing. power operated -driving. means. .

and a’‘driven membper engageable with: a member
of the engine to be started, the combination with
said -driving: means; driven: member -and engine
member: of a .sleeve -threadedly engaging 'said

_driven ‘member, and means for causing a revers.
sal of: the direction of rotaticn of said driving .
means: in the .event of & sudden reversal of the-
"direction of- rotation of the. engine. member:dur-

ing its engagement . with said . driven member,;
and mearis for delaying-such reversal of rotation
until -absorption of -a: predetermined amount: of

torque generated in said engine member, said.

means comprising a pair of concentrically disposed
members one- of -which is.in splined engagement
with said sleeve and tae other of which is nor-
mally rotatable in unison therewith but capable
of limited relative rotation in the event of re-

versal of the direction of torque transmission,

110

and means constituted by said threaded sleeve

for maintaining said driven member in engage-
ment with the engine member during the entire
crankmg process regardless of any relative ro-

tation which might occur between: said concen-'

trically disposed members.

7. In an engine starting. mechanism of the

115 - -

type employing power operated driving means . ‘

and a driven member engageable with a member.

of the engine to be started, the combination with
said driving means, driven‘member and engine

meriber of a sleeve threadedly engaging said

driven member, a normally positive driving con-
nection between said driving means and sleeve,
and means for causing said normally positive
driving connection to yield only to a predeter-
mined extent in the event-of a sudden reversal
of the direction of rotation of the engine mem-
per “during its engagement with' said driven
member and without producing any correspond-
ing disengaging movement-on the part of said
driven member, said means. comprising. a pair

‘of concentrically disposed sleeves, one of which
“has splined engagement with said first named
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sleeve and the other of which.is provided with -

inclined surfaces, and a member engageable with
one portion of said:inclined surfaces during

transmission of torque in one direction and with'

another- portion of said surfaces. during trans-
mission of torque in the opposite direction.

8. In an' engine starting mechanism of the
type employing power ‘operated driving means

140

and a driven member engageable with a mem-.. -

ber of the engine to be started, the combination
with said driving means, driven member and en-
gine member of a sleeve threadedly engaging said
driven member, and means for yieldably retard-
ing ‘the rotary speed of said driving means and

‘thereafter reversing the direction of rotation of
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4
said driving means in the event of a sudden
reversal of the direction of rotation of the en-
gine member and without producing any cor-
responding disengaging movement on the part of
said driven member during its engagement with
said driven member, said means comprising a
pair of concentrically disposed sleeves, one of
which has driving engagement with said first
named sleeve and the other of which is provided
with:inclined surfaces and a member engageable
with one portion of ‘said inclined surfaces during
transmission of torque in one direction and with
another portion of said surfaces during torgue
transmission in the opposite direction.

- 9. In an engine starting mechanism of the
type employing power operated driving ‘means
and a driven member engageable with a mem-
ber of the engine to be started, said driven mem-
ber having a threaded portion, the combination
with said driving means, driven member and en-
gine member of a means for causing a reversal
of the direction of rotation of said driving means
in the event of a sudden reversal of the direction

. of rotation of the engine member during its en-
2b.°

gagement with said driven member, and means
for delaying such reversal of rotation until ab-
sorption of g predetermined amount of torque
generated "in. said engine member, said means
comprising - a: pair of concentrically disposed

1,983,534

sleeves one of which is threaded infernally to
engage the correspondingly threaded portion of
said engine engaging member and the other of
which is provided with inclined surfaces, and a
radially disposed pin engageable with ‘one por-
tion .of said inclined surfaces during transmis-
sion of torque in one direction and with another
portion of said surfaces during torque transmis-
sion in the opposite direction, said radially dis-
posed pin constituting the torque transmitting
connection  between said driving means and
threaded sleeve, said threaded sleeve and driven
member remaining axially fixed during the en-
tire cranking period regardless of any movement
of said pin along said inclined surfaces.

10. In a device of the class described, a driv-
ing member, a driven member, and a two-way
driving connection between said members, said
connection comprising' a radially disposed: pin
positively connecting' said driving and driven
members and also adapted to:positively. connect
said members for reverse torque transmission
after a limited degree of relative rotation be-
tween said pin and driving member, said driven
member remaining in fixed axial position during
the entire cranking period regardless of any. rel-
ative rotation between said pin and driving mem-
ber. : )

: ROMEO M. NARDONE.
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