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Application filed September 29, 1926. Serial No. 138,558. 

My invention relates to engine starting ap 
paratus for the starting of engines such as in 
ternal combustion engines, and more particu 
larly but not necessarily airplane engines, 
and the object thereof is to provide a simple, 
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 actuated 
by such power or manual means for the ac 
cumulation and storage of energy which is 
thereupon utilized by the application thereof 
to the engine for cranking the same. Speak 
ing more specifically, the main object of my 
invention is to provide the power means, such 
as an electric motor, with a connecting means 
which is automatically connectable with and 
disconnectable from a certain part of the re 
duction gearing which is associated with the 
inertia means, such as a flywheel. The con 
struction and arrangement is such that a 
variable ratio between the armature of the 
motor and the flywheel is permitted instead of 
the necessity of a one to one ratio. My inven 
tion also provides for the ready application 
to and removal from the starting apparatus 
of the electric motor which is disposed at an 
angle to such apparatus, in the present in 
stance at a ninety degree angle. 
In the drawing, Figure 1 is a section of an 

apparatus embodying my invention; Fig. 2 
an end view of the bell gear of the reduction 
gearing; and Fig. 3 a perspective of the ap 
paratus. 
My apparatus comprises a transmission or 

drive having an element hereinafter desig 
nated a driving member adapted to engage 
and crank a member of the engine to be start 
ed, reduction means such as gearing, and in 
ertia means such as a flywheel, and means for 
actuating such drive, gearing and flywheel. 
In the present instance I have shown two such 
actuating or driving means, to wit: power 
means, such as an electric motor, and manual 
means including a 'crank shaft, either one of 
which two means may be dispensed with and 
removed from the apparatus if desired, 
though I prefer the complete apparatus as 
hereinafter illustrated, that is, with both the 
power means and the manual means em 
ployed. For the purpose of a clear and ac 
curate description of my invention and for 
convenience, I will describe my apparatus as 
used in connection with airplane engines al 
though it will be understood that the same is 

not limited thereto in its application and, 
moreover, I will describe my invention in 
connection with the particular form of trans 
mission or drive illustrated, which particu 
lar construction is suitable but not essential 
for the carrying out of my invention. 

First describing the transmission or drive, 
the same is located within a main casing 1 
which is suitably supported as by being de 
tachably connected with the crankcase 2 of 
the engine as by means of bolts 3, a small 
portion 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 
driving connection which is here in the form 
of a friction clutch 6. This clutch is com 
posed of two sets of disks which are splined 
respectively to the interior of the barrel and 
to a right-hand extension (Fig. 1) 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 
adjustable ring 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 in which is threaded a screw 
shaft 13 constituting the main portion of the 
driving member whose other principal por 
tion is a clutch member 14 adapted to engage 
a member of the engine to be started, such as 
the corresponding clutch member 15 form 
ing a part of or secured to a rotatable part 
of the engine. The element 14 is in the form 
of a disk having clutch jaws 17 adapted to 
engage complementary clutch jaws 18 on the 
engine member and provided with a hub or 
sleeve portion 19 which is splined to the outer 
end of the screw shaft by means of splines 20, 
whereby element 14 and screw shaft 13 have 
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a relative longitudinal movement of limited 
degree independent of each other. 
The element 14 is held in outward position 

with a yielding pressure in suitable manner 
as by means of a coil spring 22 which bears 
at its outer end against the bottom of sleeve 
19 and at its inner end against the bottom 
of a socket formed in the outer end of the 
screw shaft. The outward movement of ele 
ment 14 is limited by the head or nut 21 10 
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on the outer or left-hand end of an operating 
rod 23 which passes centrally through the . 
driving parts and centrally through the re 
duction gearing hereinafter described. 
Next referring to the reduction means, the 

same is in the form of gearing contained 
within a second casing1' by which such gear 
ing is supported and in which it has its. 
bearings. A stationary internal gear 24, is 
secured to casing 1 in suitable manner as by 
screws 25 and with the same there meshes a 
series of three planetary gears 31. These 
gears are journaled between the end plate 4 
and a plate 26 parallel therewith. This 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 opera. 
tively connected respectively with the manual 
means and with the power means in the fol 
lowing manner: 

Referring to the manual means, the same 
comprises a cranking shaft 30 entering 
through one side of the casing 1 and having 
suitable bearings 31 and 32 therein. This 
shaft is provided with suitable means, such 
as the pins 33, for engagement with an ordi 
nary handcrank. At itsinner end the crank 
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ingshaft is provided with a bevel pinion 34 
secured thereto and meshing with a corre 
sponding bevel pinion 35 which is secured to 
the hub 27 of the barrel 4. 
Next referring to the inertia means, the 

same consists of a flywheel 38 which has a 
central hub keyed and splined to a central 
shaft 43 which is here in alignment or tan 
dem relation with the axis of the driving 
member of the transmission. This shaft is 
provided at its left-hand end with a pinion 
45 which meshes with peripheral gear teeth 
46 of the bell gear 47 whose central shaft 48 
is mounted within the bearing 49 of the cas 
ing 1. This bell gear 47 is provided at one 
end with a pinion 50 which meshes with the 
internal gear 29. 
Next referring to the power means or elec 

tric motor and its operating connections, the 
electric motor 36 is removably secured by 
means of the bolts 36 to the upper extension 
of the casing 1. The armature shaft 37 of 
this motor is extended and provided with a 
screw threaded portion 38. On this extended 
armature shaft there is mounted the auto 
matic engaging and disengaging. device 
which here comprises a control member or 
nut 39 and a pinion 40 which is operatively 
connected with the nut 39 and controlled in 
its movements and driven thereby through 
the medium of a barrel 41. This barrel and 
nut are held in yielding extended position 
by means of a coiled spring 42, such barrel 
being splined at its upper end to the nut 39. 
The pinion 40 meshes with an integral crown 
gear 47 on the bell gear 47, which constitutes 
an intermediate member of the reduction 
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means, and is adapted to rotate the latter. 
In addition to the main spring 42 which per 
mits the pinion 40 to have longitudinal end 
wise movement in case of abutting of its teeth 
with the gear teeth 47, an additional spring 
59 is provided in order to hold the device or 
shift in its out of mesh position. 
The rod 23 is adapted to be manually op 

erated by suitable connections extending 
through the side of the casing 1°, not shown. 

Describing a cycle of operation and begin 
ning with the parts in their normal position 
shown in Fig. 1, except that the pinion 40 is 
here in its engaged position, and first describ 
ing such operation when the electric motor is 
employed as the starting means for the fly 
wheel and the drive, when the motor is ener 
gized the automatic connection between its 
armature shaft and the bell gear will be auto 
matically advanced so as to bring the pinion 
40 into mesh with the crown gear 47 and 
the reduction gearing as well as the flywheel 
will be rapidly rotated and the torque will 
be transmitted to the drive or transmission 
including the screwshaft 13. However, this 
shaft will now be merely rotated and will 
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not be advanced as its rotation is compara 
tively slow because of the reduction gearing. 
When the flywheel rotation has reached the 
predetermined degree the current may or may 
not be cut off from the electric motor as de 
sired by the operator but the rod is now oper 
ated by being thrust to the left as in Fig. 1 
with the result that the screw shaft 13 will 
be caused by such pressure and by automatic 
action between its screw threads and those of 
the nut 5 to be advanced, thereby bringing 
the clutch jaws 17 and 18 into engagement. 
The engine member will thereby be rotated 
and the engine will be cranked. When the 
engine operates under its own power the 
driving member will be automatically dis 
engaged through the screw action between 
the screw shaft 13 and the nut 5 and also the 
inclined formation of the clutch jaws. 
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 
hub 37 and entire barrel 24 of the drive. At 
the same time the planetary gears will cause 
rotation of the internal gear 29 which in turn will operate the transmission gearing com 
posed of the pinion 50, gear 47, pinion 45 
and shaft 43, with the result that the flywheel 
38 will be rapidly rotated. At this time the 
electric motor is disconnected inasmuch as 

, the automatic connecting device is normally 
in disconnected position and inasmuch as 
when the motor is deenergized at the begin 
ning of the cranking operation the continued 
rotation of the flywheel and the reduction 
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gearing will automatically disengage said de 
vice and cause it to assume its normal position 130 
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which, as stated, is a position of non-engage 
ment with the bell gear. Still describing the 
manual operation, when the desired or pre 
determined R. P. M. of the flywheel is 
reached, the operator will actuate the rod 23 
in the manner and with the result hereinbe 
fore explained in the case of the use, of the 
motor as the actuating means. 
The above described apparatus provides 

a very compact form of electricinertia starter 
of the vertical form and the connecting device 
on the extended armature shaft serves not 
only as the automatic connection and discon 
nection between the armature and the gear 
ing of the apparatus but furnishes an ad 
vantageous ninety degree gear drive as well 
and, moreover, permits of a variable ratio 
between the armature and the flywheel. 
I claim: 
1. An engine starter including a drive hav 

ing a driving member adapted to engage and 
crank a member of the engine to be started, 
axially fixed reduction means operatively 
connected with the drive, a motor, and mo 
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tion transmitting means operatively associ 
ated with the motor and adapted to directly 
engage an element of the reduction means, 
Said motion transmitting means being nor. 
mally disconnected from said element. 

2. An engine starter including a drive 
having a driving member adapted to engage 
and crank a member of the engine to be start 
ed, axially fixed reduction means opera 
tively connected with the drive, a motor, and 
Operating connections between the motor and 
an intermediate member of the reduction 
means, said connections being normally dis 
engaged therefrom but adapted to be auto 
matically engaged therewith when the motor 
is operated. 

3. An engine starter including a drive hav 
ing a driving member adapted to engage and 
crank a member of the engine to be started 
and means for controlling the cranking en 
gagement and disengagement of said driving 
member, reduction means operatively con 
nected with the drive, a motor, and auto matically engaging and disengaging means 
between the motor and an intermediate mem 
ber of the reduction means. 

4. An engine starter including a drive hav 
ing a driving member adapted to engage and 
Crank a member of the engine to be started 
and means to control such engagement, a re 
duction gearing operatively connected with 
the drive, a motor, and operating connections 
between the motor and reduction gearing in cluding a pinion normally disengaged from 
such reduction gearing but adapted to be au 
tomatically engaged therewith as an incident 
to the operation of the motor. 

5. An engine starter including a drive hav 
ing a driving member adapted to engage and 
crank a member of the engine to be started 
and means to control such engagement, con 
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stantly-meshed reduction gearing opera 
tively connected with the drive, a motor, and 
operating connections between the motor and 
reduction gearing including a pinion nor 
mally disengaged from such reduction gear 
ing but adapted to be automatically engaged 
therewith as an incident to the operation of 
the motor and to be automatically disengaged 
as an incident to the operation of the engine. 

6. An engine starter including a drive hav 
ing a driving member adapted to engage and 
crank a member of the engine to be started, 
reduction gearing operatively connected with 
said drive and including an internal gear, a 
driving gear having a peripheral gear, a 
crown gear and also a central pinion which 
meshes with the internal gear, an inertia de 
vice including a pinion meshing with said pe 
ripheral gear, and a motor operatively con 
nectable with said crown gear. 

7. An engine starter including a drive hav 
ing a driving member adapted to engage 
and crank a member of the engine to be start 
ed, reduction gearing operatively connected 
with said drive and including an internal 
gear, a driving gear having a peripheral gear, 
a crown gear and also a central pinion which 
meshes with the internal gear, an inertia de 
vice including a pinion meshing with said pe. 
ripheral gear, an electric motor having an ar 
mature shaft, and a connecting device for 
automatically connecting the motor with said 
crown gear. - 

8. An engine starter including a drive hav 
ing a driving member adapted to engage and 
crank a member of the engine to be started, 
reduction gearing operatively connected with 
said drive and including an internal gear, a 
driving gear having a peripheral gear, a 
crown gear and also a central pinion which 
meshes with the internal gear, an inertia de 
vice including a pinion meshing with said 
peripheral gear and an electric motor having 
an armature shaft, and a pinion mounted for 
automatic longitudinal movement thereon to 
mesh with said crown gear when the motor is 
enregized. . . 

9. An engine starter including a drive hav 
ing a driving member adapted to engage and 
crank a member of the engine to be started, 
reduction gearing operatively connected with 
said drive and including an internal gear, a 
driving gear having a peripheral gear, a 
crown gear and also a central pinion which 
meshes with the internal gear, an inertia de 
vice including a pinion meshing with said 
peripheral gear, an electric"motor disposed at 
an angle to the axis of rotation of said driv 
ing gear and having an armature shaft, and a 
connecting device controlled and driven by 
the motor and adapted to engage and drive 
said driving gear when the motor is ener 
gized. • 

10. An engine starter including a drive 
having a driving member adapted to engage 

80 

90 

00 

105 

0. 

2) 

13) 



4. 

10 

15 

20 

30 

... 35 

40 

50 

gized. 

60 

65 

operatively connected with said driving 

and crank a member of the engine to be start 
ed, reduction gearing operatively connected 
with said drive and including an internal 
gear, a driving gear having a peripheral 
gear, a crown gear and also a central pinion 
which meshes with the internal gear, an in 
ertia device including a pinion meshing with 
said peripheral gear, an electric motor hav 
ing an armature shaft disposed at an angle 
to the axis of rotation of said driving gear, 
and an automatic engaging and disengaging 
device carried by said armature shaft and 
adapted to engage and drive the driving gear 
when the motor is energized and to be auto 
matically disengaged when the motor is de energized. 

11. An engine starter including a drive 
having a centrally located driving member 
adapted to engage and crank a member of 
an engine to be started, reduction gearing 
operatively connected with said drive, a cas 
ing in which such drive and gearing are 
mounted and contained and which has bear 
ing hubs, a flywheel bearing in one of said 
hubs of the casing, said reduction gearing in 
cluding 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 
the other one of said hubs of the casing, a 
shaft connected with said flywheel and hav 
ing a pinion meshing with said peripheral 
gear, and an electric motor adapted to be 

ea. 

12. An engine starter including a drive 
having a centrally located driving member 
adapted to engage and crank a member of 
an engine to be started, reduction gearing 
operatively connected with said drive, a cas 
ing in which such drive and gearing are 
mounted and contained and which has bear 
ing hubs, a flywheel bearing in one of said 
hubs of the casing, 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 
the other one of said hubs of the casing, a 
shaft connected with said flywheel and hav 
ing a pinion meshing with said peripheral 
gear, and an electric motor adapted to be 
operatively connected with said driving gear, 
said motor being normally disconnected 
therefrom but adapted to be automatically 
connected therewith when the motor is ener 

13. An engine starter including a drive 
having a centrally located driving member 
adapted to engage and crank a member of 
an engine to be started, reduction gearing op 
eratively connected with said drive, a casing 
in which such drive and gearing are mount 
ed and contained and which has bearing hubs, 
a flywheel bearing in one of said hubs of the 
casing, said reduction gearing including an 
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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 the other one 
of said hubs of the casing, a shaft connected 
with said flywheel and having a pinion mesh 
ing with said peripheral gear, and an elec 
tric motor adapted to be operatively con 
nected with said driving gear, said motor 
being detachably connected with said casing. 

14. An engine starter including a drive 
having a centrally located driving member 
adapted to engage and crank a member of 
an engine to be started, reduction gearing op 
eratively connected with said drive, a cas 
ing in which such drive and gearing are 
mounted and contained and which has bear 
ing. hubs, a flywheel bearing in one of said 
hubs of the casing, 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 in 
ternal gear, said driving gear bearing in the 
other one, of said hubs of the casing, a shaft 
connected with said flywheel and having a 
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pinion meshing with said peripheral gear, 
and an electric motor adapted to be opera 
tively connected with said driving gear, and 
including, an armature shaft extending into 
said casing, and an automatic engaging and 
disengaging device mounted on said shaft and 
adapted to engage and drive said driving 
gear. 

15. An engine starter including a drive 
having a centrally located driving member 
adapted to engage and crank a member of 
an engine to be started, reduction gearing op 
eratively connected with said drive, a casing 
in which such drive and gearing are mounted 
and contained and which has bearing hubs, a 
flywheel bearing in one of said hubs of the 
casing, 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 the other one of 
said hubs of the casing, a shaft connected 
with said flywheel and having a pinion mesh 
ing with said peripheral gear, and an electric 
motor adapted to be operatively, connected 
with said driving gear, said driving gear. 
having a crown gear with which said motor 
engages. w 

16. An engine starter including a drive 
having a centrally located driving member 
adapted to engage and crank a member of an 
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engine to be started, reduction gearing op 
eratively connected with said drive, a casing 
in which such drive and gearing are mount 
ed and contained and which has bearing hubs, 
a flywheel bearing in one of said hubs of the 
casing, 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, 130 

125 



said driving gear bearing in the other one of 
said hubs of the casing, a shaft connected 
with said flywheel and having a pinion mesh 
ing with said peripheral gear, and an elec 

5 tric motor adapted to be operatively con 
nected with said driving gear, said motor 
having an automatic engaging and disengag 
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ing device in the form of a pinion controlled 
and driven thereby, and said driving gear 
having a crown gear with which said pinion 10 
engages. . 
In testimony whereof, I have subscribed 

my name. 
RAYMOND. P. LANSING. 


