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'UNITED STATES

Re. 18,496

PATENT OFFICE

RAYMOND P. LANSING, OF MONTCLAIR, NEW JERSEY, ASSIGNOR TO ECLIPSE MACHINE
COMPANY, OF ELMIRA, NEW YORK, A CORPORATION OF NEW YORK.

ENGINE STARTER

Original No. 1,691,820, dated November 13, 1928, Serial No. 82,3904, filed January 20, 1926. Application
for reissue filed November 13, 1830. Serial No. 495,524,

My invention relates to engine starting ap-
paratus for the starting of engines, such as
internal, combustion engines, and more par-
‘ticularly but not necessarily airplane engines

5 and the object thereof is to provide a sim-
ple, efficient and reliable apparatus capable of
either manual or power operation or both and
characterized also by the provision of simple
and efficient inertia means which is actuated
by such power or manual means for the ac-
cumlation and storing of energy which is
thereupon utilized by the application there-
of to the engine for cranking the same.
Speaking more specifically, the main object of
my invention is to provide a very compact

_and most efficient apparatus, providing par-
ticularly for the greatest possible compact-
ness for installation purposes and yet main-

. taining the greatest efficiency in operation, es-

pecially in the case of airplane engines where-
in the installation dimensions -are very

limited. o

In the drawings, Figure 1 is an elevation
partly in section of an apparatus embodying
my invention; Fig. 2 a section 6n the irregu-
lar section line 2—2 of Fig. 3; Figs. 3. and

4 séctions on the same section line of Fig. 2

marked 3—38 and 4—4 but looking in oppo-
site directions #s indicated by the arrows;

and Fig, b a section on the line 5—5 of Fig. 2.

.. My apparatus comprises a transmission

‘or drive having an element hereinafter desig-
nated a driving member adapted to engage a
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15

member of the engine to be started, reduction

5 means such as gearing, an inertia means such
as a flywheel, and means for actuating such
drive, gearing and flywheel. In the present

instance, I have shown two ‘such actuating

- means, to wit power.means such as an elec-
tric motor -and manual means. including a
cranking- shaft, either one of which two

means may be dispensed with and removed

fer -the complete apparatus as herein illus-
‘trated, that is, with -both the power means
and-the manual means employed. - For the
purpose of -aclear and definite description
of my invention and for convenience, I will
_-describe my apparatus as used in connection

50 with airplaue engines, Valthou”gh'\it\_ will be

=

-adjustable ring

-driving
tion is a clutch member 14 adapted to engage-

understood that the same is not limited there-
to in its application. _

irst describing the transmission or drive,
the same is located within a main casing 1
which is suitably supported as by being
tachably connected with the crankecase 2 of
the engine as by means of bolts 3,2 small por-
tion of which crankcase is. illustrated.
Within the casing, there rotates a driving

_barrel 4 and a nut 5 located and operating

concentrically therewithin and operatively
connected with the barrel by a yieldable driv-
ine connection which is herein the form of
a friction clutch 6. This clitch is composed
of twd sets of disks which are splined re-
spectively to the interior of the barrel and to

-a right-hand extension (Fig. 2) of the nut.
_The proper pressure for the disks is provided -

by a series of springs 7 located within the
barrel and such pressure is regulated by the

ing 8 screwing in the interior of
the barrel. The thrust of these springs is
against the flange 9 of nut 5 and tends to
force such nut inwardly and consequently

force the clutch disks against the spacing ring.

10 and into frictional contact with each other.

The nut 5 is provided with internal long lead.

threads 12 on which ‘is threaded a screw
shaft 13 constituting the main portion of the
member whose other principal por-

a member of the engine to be started, such as
the correpsonding _cTuQch member 15 forming
a part of or secured toa rotatable part of the

-engine such as the crank shaft 16 thereof.

The element 14 is in the form of a disk hav-
ing clutch jaws 17 adapted to engage com-
plementary clutch jaws 18 -on the engine
member and

portion 19 which is splined to the outer end

of the screw shaft by means of -splines 20,
‘whereby element 14 and serew sha
from the apparatus if desired, although I pre--

: 13 have
o relative longitudinal movement -of limited
degree indegendent of each other. The ele-
ment 14 is held in_.outward position with a
yielding pressure. in suitable manner as by
‘means of a ¢oil sprin

outer end against the %ottom of sleeve 19 and
at its inner end against the bottom of a socket
formed in the outer end of the screw shaft.

de- 2

provided with a hub or sleeve '

992 which bears at its '
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The outward movement of element 14 is limit-
ed by the head or nut 21 on the outer or left-
hand end of an operating rod 23 which passes

-centrally through the driving parts and cen-

trally through the reduction
after described.

Next referring to the reduction means, the
same is in the form of gearing contained
within the main casing 1 by whieh such gear-
ing is supported and in which it has its bear-
ings. A stationary internal gear 24 is se-
cured to casing 1 in suitable manner as by
screws 25 and with the same there meshes a
series of three planetary gears 81. These
gears are journaled between the end plate

gearing herein-

“4a and a plate 26 parallel therewith. This
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end plate 4¢ has a hub 27 extending laterally
to the right in Fig. 1 and on the same there
is loosely mounted a hub 28 of the internal
gear 29. This reduction gearing is oper-
atively connected respectively with the man-

ual means and with the power means in the

following manner: .

Referring to the manual meéans, the same
comprises a cranking shaft 30 entering
through one side. of the casing 1 and hav-
ing suitable bearings 3le and 32 therein.
This shaft is provided with suitable means,
such as the pins 33 for engagement with an
ordinary hand crank. At its inner end, the
cranking shaft is provided with a bevel pin-
ion 34 secured thereto and meshing with a
corresponding bevel pinion 35 which is se-
cured to the hub. 27 of the barrel 4.

Next referring to the power means or elec-
tric motor and its operating connections and
also referring to the inertia means which is
combined therewith, the electric motor 35 is
removably secured by means of the screws 37
to a cover plate la which encloses the inertia
means which is here in the form of a fly-
wheel 38 and also the bearing extensions of
the casing 1. The armature shaft 39 of the
motor is operatively connected with the fly-
wheel, and consequently to the reduction

' gearing in such manner that the torque of the

motor 1s transmitted in one-direction only,
that is from the motor to the flywheel and
the gearing. To this end, the'armature shaft
is provided with a screw threaded portion 40
on which is threaded a shell 41 whose mar-
ginal flange portion is adapted to be clamped
n dutomatic manner against the plate 42 se-
cured to the web of the flywheel 38 whenever
the motor is energized. This flywheel is
splined to a shaft 43 and also keyed thereto
by key 44. This shaft 43 also provides a
bearing for the ocuter end of the armature

shaft and for this purpose such shaft 43 has

a socket at one end to receive the armature
shaft. The shaft 43 is provided at one end
with a pinion 45 which meshes with the gear
teeth 46 of the bell shaped gear 47 whose cen-
tral shaft 48 is mounted within the bearing

5 49 of the casing 1. This gear 47 is provided

18,496

at one end with a pinion 50 which meshes
with the internal gear 29. .

The rod 238 is adapted to be manually op-
erated by suitable connections extending
through the side of casing 1. As shown in
Fig. 3, a rock shaft 51 extends through a
bearing ‘52 therein and is provided at its
outer end with a collar 53 secured thereto
which collar has a crank arm 54 which may
be operated directly by hand or may be pro-
vided with an actuating rod 55 if destred,
such rod extending to any suitable point with-
in easy reach of the operator. The inner end
of the rock shaft is provided with a crank
arm 56 having a slot 57 through which the
rod 23 passes and a pin 58 securing such rod
to the crank arm.

Describing a cycle of operation and begin-
ning with their parts in the normal position
shown in Fig. 2 and first describing such op-

_eration when the electric motor is employed
-as the actuating means for the flywheel and

the drive, when the motor is energized the
clamping member 41 will be automatically
advanced into clamping position with respect
to the flywheel plate 42 and rapid driving
relationship thereby established between the

70
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motor and the flywheel 38. The flywheel is-

thereupon rotated and likewise the torque is
transmitted to the shaft 43, pinion 45, gear
47 and pinion 50 to the reduction gearing

95

composed of the gear 29, planetary gears 31

and thence to thie barrel 4 and through the
clutch 6 to the nut 5 and screw shaft 13.
However, this screw shaft will be merely ro-
tated and will not be advanced as its rotation
is comparatively slow because -of the reduc-
tion gearing. When the rotation of the fly-
wheel has reached the predetermined degree
which in practice is between fifteen thousand
and twenty thousand R. P. M,, the current

100

may or may not be cut off from the electric -

motor as desired by the operator and the rod
23 is operated by being thrust to the left in
Fig. 2 with the result that the screw shaft 13
will be caused by such pressure and by auto-
matic action between its screw threads and
those of the nut 5 to Le advanced: thereby
bringing the clutch jaws 17 and 18 into en-

gagenient... The éngine member will thereby ;

be rotated and the engine will be cranked.
When the engine operates under its own
power, the driving member will be automat-
1cally disengaged through the screw action
between the screv shaft 13 and the nut 5.
The normal position of the sleeve 19 of the
clutch member 14, which forms a part of the
driving member is in contact with the nut 5,
as shown in Fig. 2 and the inner movement
of such sleeve is thereby limited but after
the screw shaft 13 has been advanced towards
the left in Fig. 2 and in case of abutment of
the clutch jaws 17 and 18, such cluteh member
13 will be momentarily stopped in its ad-
vance, but the serew shaft 13 will continue
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ranged in concentric relation
ment with the rod 23, shaft 43, and armature

18,406

to advance but as soon as register between
the clutch jaws 17 and 18 occurs upon the
rotation of the clutch member, the spring 22
will snap such clutch member into full en-
gagement with the engine member. ~ This
functioning of the parts is permitted by rea-
<on of the relative longitudinal movement of
the screw shaft and its clutch member 14.

~Next describing a cycle of operation when
the manual means is the source of power,
when the cranking shaft 30 is rotated by an
ordinary hand crank the bevel gear 34 will
be rotated and thereby the bevel gear 35 and

“the hub 27 and entire barrel 4 of the drive.

At the same time, the planetary gears will
cause rotation of the internal gear 29 which
in turn will rotate the transmission gearing
composed of the pinion 50, gear 47, pinion
45 and shaft 43, with the result that the fly-
wheel 38 will be rapidly rotated.” it this
time, the electric motor will be disconnected
inasmuch as the clamping member 41 is
adapted to transmit torque in one direction
y. When the desired or predetermined
R. P. M. of the flywheel is reached, the oper-
ator will operate the rod 23 in the manner
and with the result hereinbefore explained
in the case of the use of the motor as the
actuating means, Co '
“The starting apparatus above desceribed 1s
very comapact and efficient, and also well bal-
anced and the various moving parts are ar-
and in-aline-

shaft 39 as the center. Moreover, the differ-
ent units such as the drive, reduction gearing

‘and transmission and also the manugl means

are located in a single casing and the inertia

means or flywheel is arranged in a supple-

mental casing. Furthermore, the clectric
motor is detachably connected to the supple-
mental casing and operatively connected to
the apparatus therewith in such manner that

it may readily be removed from the appara-

tus if desired whereupon such apparatus be-
comeés operable by manual means only.
The casing is advantageously made in the
two -parts shown, one part containing the as-
sembly of drive proper and planetary gear-
ing and the other assembly of spur gearing
and flywheel. Both assemblies are indi-
vidually or separately made, and are then
boltea together, the operative connectioh be-
ing made through the meshing of the spur
pinion with the internal spur gear. - This
construction of the casing in two such parts

has resulted in considerable and material ad-

vantage over the use of a single casing.

The particular construction and arrange-
ment of the friction clutch herein shown and
described, especially -the means and manner
of applying the spring pressure to its clutch
plates, are of importance and advantage. In
the present instance, the clutch is mounted
and constrained within the barrel and ‘the

3

spring pressure passes through the clutch
plates and is resisted by the closed end of
suchubarrel. The spring reaction is taken by
the adjustment nut and endwise constrain-
ment is effected by the inclusion of the out-
wardly projecting flange of the nut menber.
This particularly enables the use of a shorter
and lighter nut, no extension thereof being
required within the spring assembly, where-
fore a greater section iy provided for the
driving member whose clutch member then
occupies space heretofore eccupied by the ex-
tension of the nut, thereby allowing greater
size and strength for the driving member.

I claim: :

1. An engine starter including a drive or
transmission having a centrally Tocated driv-
ing member mounted for longitudinal move-
ment to engage a member of the engine to be
atarted and for.rotary movement for crank-
ing such engine member, a rotatable inertia
device operatively connected with such drive,
and a motor operatively connected with the
inertia device for operating it for the start-
ing operation, said driving member, inertia
device and notor having the same axis of
rotation. :

9. An engine starter including a drive or
transmission having a centrally located driv-

ing member mounted for longitudinal move-

ment to engage a member of the engine to be
started and for rotary movement for crank-
ing such engine member, a rotatable inertia

device operatively connected with such drive,

and a motor operatively connected with the
inertia device for operating it for the start-
ing operation, said driving member, inertia
device and motor having the same axis of
rotation and being arranged in tandem.

3. An engine starter including a drive or
transmission having a centrally located driv-
ing member mounted for longitudinal move-
ment to engage a member of the engine to be
started and for rotary movement for crank-
ing such engine member, a flywheel opera-
tively connected with such drive, and an elec-
tric motor operatively connected with the
flywheel, said driving member, fiywheel and
the armature of the motor having the same

-axis of rotation.

4. An engine starter including a drive or

transmission having a centrally located driv-.

. - . L -

ing member mounted for longitudinal move-
ment to engage a member of the engine to be
started and for rotary movement for crank-

ing such engine member, a- flywheel opera-

tively connected with such drive, and an
electric motor operatively connecied with the
flywheel, said driving member, flywheel and
the armature of the motor having the same
axis of rotation and being arranged in tan-
dem.

5. An engine starter including a drive ov
transmission having a centrally located driv-
ing member mounted for longitudinal move-
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ment to éngage a ‘member of the engine to
be started and for rotary movement for
cranking such -engine member, reduction
means operatively connected with the drive,
a  flywheel . operatively connected with the
reduction means and acting as an inertia
means, and an electric motor which is opera-

tively connected with the flywheel and whose:

_ armature has its axis in line with the axes

10
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of the drive, flywheel and reduction means.

6. An engine starter including & drive or

transmission having a centrally located driv-
ing member mounted for longitudinal move-
ment to engage a member of the engine to be
started and for rotary movement for crank-
ing such engine member, reduction gearing
operatively connectéd with the drive and
having its axis of rotation in line with that
of said driving member, a-flywheel opera-
tively connected with the reduction gearing
and having its axis of rotation in line with

those.of the driving member and reduction

gearing, said reduction gearing including an
internal gear having a hub and manually op-
erated means including a pair of constantly
meshed gears operatively connected with said
hub, one of said gears having its axis of ro-

tation at right angles to that of said'gear. .~

7. An engine starter including a drive or
transmission having a centrally located driv-
ing member mournted for longitudinal move-
ment to engage a member of the engine to be
started and for rotary movement for erank-

ing said engine member reduction gearing .

operatively connected . with the drive and
having its axis of rotation in line with that
of said driving member, a flywheel opera-
tively connected with the reduction gearing
and having its axis of rotation in line with

those of the driving member and reduction
gearing, said reduction gearing including an

internal gear having a hub, an electric motor
operatively ‘ connected with said . gear; and
manually operated means including a crank-

. ing shaft which is operatively connected with
"said hub and which has its axis of rotation

at right angles to that of said gear.

50

55

8. An engine starter including a drive or

transmission having a centrally located driv- "

ing member mounted for longitudinal move-
ment to engage a member of the engine to be
started and for rotary movement for crank-
ing such engine membér, reduction gearing
operatively connected with thé drive and
having its axis of rotation in line with that

- of said driving mémber;a flywheel opera-

60

tively connected with the reduction gearing
and having its axis of rotation in line wit

“those of the driving member and reduction

gearing, said reduction gedring including an
internal gear having a-hub, an electric motor
which is operatively connected with the fly-

.~ wheeél and whose axis of rotation is in line

“5

with those of the drivirng member and fly--
‘wheel, and manually operated means includ-

_gearing,

18,4068

ing a cranking shaft which is ‘operatively

~connected with said hub and which has its

axis of rotation at: right angles to that of
said gear and said driving member.

9. An engine starter including a drive or
transmissionshaving a centrally Iocated driv--
ing member mounted for longitudinal move-
ment to engage a member of the engine to
be started and for rotary movement for crank-
ing such engine member, reduction gearing
operatively connected with said drive, a cas-.

Jing in which such drive and gearing are

mounted and contained and which has at one
end extending bearing hubs, a flywheel hav-
ing a central hub bearing in one of said hubs
and an electric motor operatively connected
with the flywheel. - o ‘

10. A engine starter including -a drive or
transmission having a centrally located driv-
ing member mounted for longitudinal move-'
ment to engage a. member of the engine to be
started and for rotary movement for cranlk-
ing such engine member, reduction gearing
operatively connected with said drive, a cas-
ing in which such drive and gearing are
mounted and contained and which has at one
end extending bearing hubs, a flywheel hav-
ing a central hub bearing in.one of said
hubs, an electric motor, and a shaft received.
within and operatively connected with the fly-
wheel hub and operatively connected with the
reduction gearing. ,

11.- An engine starter including a drive or
transmission having a centrally located driv-
ing member mounted for longitudinal move-
ment to engage a member of the engine to be
started and for rotary movement for crank-
ing stch éngine member, reduction gearing
operatively connected with said drive, a cas-,
ing in which such drive and gearing  are
mounted and contained and which has at one
end extending bearing hubs, a flywheel hav-
ing a central hub bearing in one of said hubs,

“an electric motor operatively connected with

70
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the flywheel and the reduction gearing, and

‘manually operated means glsg contained with-

the reduction gearing. . . - .
<12, An engine starter including a drive or
transmission having a centrally located driv-
ing member mounted for longitudinal move--
ment. to' engage a member of the engine to be.
started and for rotary movement for crank-
ing such engine member, reduction gearing
operatively connected with said drive, a cas-
ing in which such drive and gearing are
mounted and contained and which has at one
end extending bearing hubs, a flywheel hav-

in said casing and operatively connected with

:ing a central hub bearing in one of said hubs,

an electric motor operatively connected with
the flywheel, and the reduction gearing, and
manually operated means including a crank-
ing shaft entering a side of the casing and
operatively connectéed with the reduction

[
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18. An engine starter including a drive or
transmission having a centrally located driv-
ing member mounted.: for longitudinal move-

ment to engage a member of the engine to be.

started and for rotary movement for erank-
ing such engine member, reduction - gearing
operatively connected with said drive, acas-
ing in which such drive and gearing are
mounted and contained and which has at one

end extending bearing hubs, a flywheel hay-

ing a central hub bearing in one of said
hubs and having a rim overhanging said hubs
on the casing, a supplemental casing which
encloses said flywheel, and an electric motor
secured to said supplemental casing and op-
eratively connected with the flywheel hub and
gearing. . . o

14. An engine starter including a drive. or
transmission having a driving member mov-
able to engage a member of the engine to be
started for the purpose of cranking such en-
gine member, reduction gearing operatively
connected with said drive, a casing in which
such drive and gearing are mounted and con-
tained and which has at one end extending
bearing hubs, a flywheel having a central hub
bearing in one of said hubs, said reduction
gearing including an internal gear, a driving
gear having a pinion meshing with said in-
fernal gear, and a driving shaft which has.a
pinion meshing with said driving gear and
connected with the fly-
wheel hub, and an electric motor operatively
connected with said driving shaft.

15. An engine starter including a drive or
transmission having a dri-vin%\member mov-
able to engage a member of the engine to be

started for the purpose of cranking such en-

gine member, reduction gearing operative-
ly connected with said drive, a casing in
which such drive and gearing are mounted
and contained and which has at one end ex-
tending bearing hubs, a flywheel having a
central Hub bearing in one of said hubs, said
reduction gearing including an internal gear,
a driving gear having a pinion meshing with
said internal gear, and a driving shaft which
has a pinion meshing with said driving gear
and which is operatively connected with the
flywheel hub, and an electric motor opera-
tively conpected with said driving shaft, and
manually i
within said casing and operatively connected
witly said internal gear. o

16. An engine starter including a drive or
transmission having a driving member. mov-
able to engage a member of the engine to be
started for the purpose of cranking such en-
‘gine member, reduction. gearing operatively
connected with said drive, a casing in which

‘ such drive and gearing are mounted and con-

tained and which has at one end extending
bearing hubs, a flywheel having a central hub
bearing in one of said hubs, said reduction
gearing including-an internal gear, a driving

operated means also contained

B

gear in the form of a bell, with a peripheral
gear and a central pinion which meshes with

ing shaft which has a pinion meshing with
said peripherdl gear and which is operatively

the internal gear, said driving gear bearing =
in one of said hubs of the casing, and a driv-.

70

connected with the flywheel hub, and means

for operating said gearing.

17. An engine starter including a drive or
transmission having a driving member mov-
able to engage a member of the engine to be
started for the purpose of cranking such en-
gine member, reduction gearing operatively
connected with said drive, a casing in which
such drive and gearing are mounted and con-
tained and which has at one end extending
bearing hubs, a flywheel having a central hub
bearing in one of said hubs, said reduction

75
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gearing including an internal gear, a driv- -

ing gear in the form of a bell with a periph-

with the internal gear, said driving gear
bearing in one of said hubs of the casing, and

‘@ driving shaft which has a pinion meshing

with said peripheral gear and which is op-
eratively connected with the flywheel hub,
and means for operating said gearing com-

‘eral gear and a central pinion which meshes -

)

prising an electric motor operatively con-

nected with said driving shaft: i

18. An engine starter including -a “drive
or transmission having a driving member
movable to engage a member of the engine
to be started for the purpose of cranking such
engine member, reduction gearing operative-
ly connected with said ‘drive, a casing in
which such drive and gearing are mounted
and contained and which has at one end ex-
tending bearing hubs, a flywheel having 2
central hub bearing in one of said hubs, said
reduction. gearing including an internal
gear, a driving gear in the form of a bell with

-a peripheral gear and a central pinion which

meshes with the internal gear, said driving
gear bearing in one of said hubs of the casing,
and a driving shaft which has a pinion mesh-
ing with said peripheral gear and which is
operatiyely connected with the flywheel hub,

prising manually operated-means mounted

in the casing and operatively connected with

said interrial gear. . - - . -
19. An engine starter including a drive or

sransmission having a centrally located driv-.
ing member mounted for longitudinal move-

ment to engage a member of the engine to be
started and for rotary movement for crank-
ing such engine member, reduction gearing
operatively -connected with the drive and
having its axis of rotation in line with that
of the said ‘driving member, a flywheel op-
eratively connected with the reduction gear-
ing and having its
with those of the driving member and reduc-
tion gearing, said reduction gearing includ-
ing an internal gear having a hub, an elc-
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‘and mean$ for operating said gearing com-
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axis of rotation in line
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tric motor which is operatively connected
with the flywheel and whose axis of rotation
is in line with those of the driving member
and flywheel, and manually operated means
including a cranking shaft which is oper-
atively connected with said hub and which
has its axis of rotation at right angles to that
of said gear-and said driving mewnber, said
clectric moter béing arranged to drive when

‘energized said. flywheel and gearing but to

be operatively disconnected therefrom when _.
such gearing 1s driven by the manual means.
20. An engine starter including a drive or
transmission having a centrally located driv-
ing member mounted for longitudinal move-
ment to engage a member of the engine to
be started and for rotary movement for

_ cranking such engine member, said driving

20
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" transmission having a centrally located driv-

=
)

member comprising a main portion and a
clutch portion having relative longitudinal
movement, one with respect to the other, said

‘clutch portion having a shell splined to the

main portion, a rotatable driving barrel en-
compassing said driving member, and con-
centric therewith, a nut threaded on said
main portion of the driving member and hav- .
ing a shell extension, and a friction clutch
including plates which are splined respec-
tively to said shell extension and the interior,
of the barrel. . I
"~ 21. An engine starter including a drive or
transmission having a centrally located driv-
ing member mounted for longitudinal move-
ment to engage a member of the engine to be
started and for rotary movement for crank-
ing su¢h engine member, said driving mem-
ber comprising a main portion and a clutch
portion having relative longitudinal move-
ment, one with respect to the other, said
clutch portion having a shell splined to the
main portion, a rotatable driving barrel en-
compassing said driving member, and, con--

‘centric ‘therewith, a- nut threaded on said

main portion of the driving member and hav-
ing a shell extension and a friction clutch in-
cluding plates which are splined respectively
to said shell extension and the interior of the
barrel and spring meang for applying pres-
sure to'said plates. . S

22. An engine starter including a drive.or

ing member mounted for longitudinal move-
ment to engage a member of the engine to
be started -and for .rotary movement- for
cranking such engine member, said driving
member comprising ' a main portion and a
clutch portion having relative longitudinal

_movcment, one with respect to the other, spid

- clutch portion having a shell splined to the '

‘main portion, a. rotatable driving barrel en-

~-compassing said driving member and, con--

.ing a shell extension, an t
& tively connecting the barrel and thg_ nut, said -driving member mounted for movement to

centric. therewith, a nut threaded on said
main portion of the driving rmember and hav-
means for opera-

“eratively connected  with such drive and a
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clutch portion of the -driving member being
arranged to bear against and be stopped by .
said nut. T e T

23. An engine starter: including a drive
or transmission having &‘centrally lodated
driving member mounted .for movemetit to
engage a member of the engine to be started,
and for rotary - movement for cranking such
engine member, and g rotatable driving bar-
re] ‘encompassing said driving member and
operatively connected therewith, said barrel
having a closed ‘end integral therewith, and
driving means -operatively connected - with
said end of the barrel.’ . =~
- 24, An engine starter including a drive or
transmission having a centrally located driv-
ing meniber mounted for movement to engage
a member of the engine to be started and for

70
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rotary: movement for cranking such engine

member, and a.rotatable driving barrel en-
compassing said driving member and opera-
tively connccted therewith, said barrel hav- -
ing & closed end integral therewith and re-
duction gearing attached directly to said end
of the barrel for driving it. '

25. An engine starter including a drive or
transmission having a centrally located driv-
ing member mounted for movement to engage
a member of the engine to be started for the
purpose -of cranking such engine member,
and a rotatable driving barrel encompassing
said driving memniber and operatively con-
nected therewith, said barrel having one.end
closed, and provided with a central hub and
reduction gearing, including a rotatable gear 100
having a hub mounted upon and secured to
said hub of the barrel and gears acting be-
tween said gear hub and the barrel.

. 26. An engine starter including a drive or
transmission having a centrally loeated driv-
ing member mounted for movement to en-
gage a member of the engine to be started
and . for rotary movement for, crankin'g such
engine member, a rotatable inertia device op-

-85
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25
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110
motor. operatively connected with the inertia
dovice for operating it for the starting op--
eration, said driving meémber and inertia de--
vice having the same axis of rotation.

27. An engine starter including a-drive or 115 -

‘transmission having a centrally located driv-. -

ing member mounted for movement to en-
gage a member of the engine to be started
for the purpose of .cranking -such engine
member, a rotatable inertia device operative-
ly connected with such drive, means for op-
erating the inertia device, and a casing made -
in two parts connected ‘together, said drive .
being contained as an assembly in one of said
arts ‘of the casing and the inertia device
ecing contained as an assembly in the other
of said parts of the casing. | T
28. An engine starter including a drive
or transmission having a centrally located
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‘engage a member of the engine to be'startéa

and for the purpose of cranking such engine
member, reduction means . operatively con-
vected with the drive, a flywheel operatively

connected with the reduction means, means
for operating the flywheel, and a casing made-

in two parts connected together, said drive
and reduction means being an assembly con-
tained within one of said parts of the casing,
and the flywheel and its operating connec-
tions with the reduction means being an as-
sembly separate from the other assembly and
contained within the other one of said parts
of the casing. ‘ A :
929. An engine starter including a drive or

‘transmission having a centrally located driv-

ing” member mounted for movement to en-
gage a member of the engine to be started but
normally out of engagement therewith and
also mounted for rotary movement for crank-
ing such engine member, a rotatable inertia
device operatively connected with such drive,
means extending through said diiving means
for actuating the driving member into en-

~gage a member

gagement with the engine member, and a-

power means operatively connected with the

inertia device for operating it for the start-
ing operation; said driving member, inertia
device and power means having the same axis
of rotation, and said actuating means lying
in said axis: . ‘

30. An engine starter including a drive
or transmission having a centrally located
driving ]
movement to engage a member of the engine

{o be started but normally out of engage-'

ment therewith and also mounted for rotary
movement for cranking such engine member,
a rotatable inertia -device. operatively con-
nected with such drive, means for actuating

!

member mounted for longitudinal®

the driving member into engagement ,with"

the engine member, and a power means op--

eratively connected with. the inertia device

‘for operating it for the starting operation,

said driving member, inertia device and pow-
er means having the same axis of rotation,
said- actuating means ineluding a longitu-

dinally movable rod operatively connected.

with the driving member lying n said axis.
31. An engine starter including a drive.or
transmission having & centrally located <#iv-

ing member mounted for lopgitudinal niove--

ment to engage a member of rhe engine to be
started but ‘normally out of en gagement

_therewith and also mounted for rotary move-

ment for cranking such engine member, a ro-
tatable inertia device peratively connected
with such drive, means for actuating the

driving member into engagement with the

engine member, and a power means operative-
ly connected with the inertia device for oper-

ating it for the starting operation, said driv-

ing member, inertia device and power means
having the same axis of rotation, said actu-

ating means including a longitudinally mov--

.ing member mounted for movement

B §

able rod passing centrally through the driv-

ing member and operatively connected there-

with and also Iying in said axis. :
32. An engine starter including a drive or

transmission having a driving member
mounted for movement to engage a member

of the engine to be started but normally out
of engagement therewith and also mounted
for rotary movement for cranking such en-
gine member, a rotatable inertia device oper-
atively connected with such drive, means for
operating the inertia device, and means ex-
tending through the driving member and
operatively connected therewith for actu-
ating it, said driving member and inertia de-
vice having the same axis of rotation and
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said means for actuating said driving mem- .

ber lying in said axis.

33. An engine starter including a drive or
transmission having a driving' member
mounted for lon,gitudinal movement to en-
of the engine to be started but
normally out of engagement therewith and
also mounted. for rotary movement for
cranking such engine member, a rotatable
inertia device operatively connected with
such drive, manually operated means for op-
erating the inertia device and means disposed

-partly within the driving member and oper-

atively connected therewith for actuating it,
said driving member and inertia device hav-
ing the same axis of rotation and said means
which actuates the driving member lying in
said axis and said manually operated means
which operates the inertia device being at
right angles to said axis, '

34. An engine starter including a drive or
transmission having a centrally located driv-
to en-

gage a member of the engine to be started but

normally out of engagement therewith and’

also mounted for rotary movement for
cranking such engine member, a rotatable
inertia device operatively connected with
such drive, means extending through the
driving member for actuating the driving
member into engagement with the engine
member, and a power means operatively con-
nected with the inertia device for operating
it for the starting operation, said driving
member, inertia device and power means hav-
ing the same u. - of rotation, and said actu-
ating means lying in said axis.

35. An engine starter including-a drive or
transmission having a centrally located driv-

ing member mounted for movement to en-

gage a member of the engine to be started but

initially out of engagement therewith and
also mounted for rTotiry movement for
cranking such engine -member, a rotatable
inertia. device operatively -connected  with
such drive, means for controlling the driving
member in its movement into engagement
with the engine member, and a power means
operatively connected with the inertia device
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- connected therewith and

8
for operating it for theétarting operation,
said driving -member,. inertia device and

power. means having the same axis of rota-.
tion, said controlling mesns including a lon-

-gitudinally movable rod operatively con-

nected with the driving member and lying in
said-axis. . - o ,
36.  An engine starter including a drive or
transmission having a centrally located driv-
ing memher mountéd for movement to en-
gage a member of the engine to be started but
normally out of engagement therewith and
also  mounted for rotary. movement for
cranking such engine member, a-rotatable
inertia- device operatively connécted with
such drive, means for controlling the driving
member in its movement into engagement
with the engine member, and a power means
operatively connected with the inertia de-

. vice for operating it for the starting opera-

tion, said driving member,inertia device and
power means having .the same axis of rota-
tion, said controlling means including a lon- -

‘gitudinally movable rod passing centrally

through the driving member and operatively
also lying in said

axis.” - o :

37. An engine starter including a drive or.

transmission having a centrally located driv-

. ing member mounted for movement to en-

gage amember of the engine to be started but
initially out of engagement therewith and.
also mounted for rotary movement for crank-
ing such engine member a rotatable inertia -
device operatively connected with such drive,
means disposed partly within the ‘driving
member for controlling the driving member
in its movement into engagement with the
engine member, and a power means opera-

‘tively connected with the inertia device for

operating it for the starting operation, said

. driving member, inertia device and power

means having the same axis of rotation, and

‘said controlling means lying in said axis.

38. In an engine starter, a driving member
motinted for movement to engage a member
of the engine to be started and also: mounted-
for rotary movement for cranking such en-:
gine member, a rotatable inertia device op-
eratively connected with such driving mem-

" ber, means for controlling the movement of.

the driving member into engagement with
the engine member including a longitudinally

" movable rod operatively connected with the

driving member and lying.in the axis of ro-
tation of said inertia device, and means op-
eratively connected to the inertia device for
operating it to store energy therein for the
starting operation. - , ’
39. An engine starter including driving
means ‘movable to engage. a member of the -
efigine to be started and rotatable to crank
said engine member, means for storing en-
ergy for the starting operation, said storing
means comprising a flywheel having its axis
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_of rotation in line with that of said dri_ving '

means, manually operable- means for actuat-
ing said storing means comprising a crank-
ing shaft operatively connected therete, and
a yicldable driving connection between said
flywheel and driving means comprising a

. plurality of rotatable friction members dis-

posed coaxially with respect to said flywheel
and driving means,

40. An -engine. starter including driving
means movable to engage a member of the
engine to be started and rotatable to crank
sald engine mechanism, a rotatable inertia
device operatively connected with said driv-
ing means, means for operating said inertia’
device, and a casing made in at least two parts
connected together, said driving means be-
ing contained as an assembly in one of said
parts of the casing and said inertia device be-
ing contained as an owembly in another of
said parts of the casing. . A ‘

In testimony whereof I bave signed this
specification. '

RAYMOND P. LANSING.
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