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This invention relates to starters as for internal 
combustion engines and provides new and im 
proved means whereby the connection of the 
Starter to the engine may be effected after a 

5 pre-determined amount of kinetic energy has 
been stored in rotating power members whereby 
the stored energy may be applied to the engine 
at a greater rate than that at which it is built 
up aS momentum in the rotating parts. 

Objects of this invention are to provide means 
whereby a complete driving connection is estab 
lished after a predetermined energizing period 
and means whereby the engine engaging member 
may be meshed without shock and whereby the 
driving connection may be completed without im 
pact between the relatively rotating members 
and to incorporate means whereby the maximum 
starting loads generated when the momentum 
of the rotating means is first applied to the 
engine are limited to a pre-determined maximum. 

Associated objects are to combine these func 
tions in a unitary driving mechanism of simple 
and compact character adapted for installation 
on the present standard starter mountings and 
Suited for engagement with starting gears as 
commonly associated with the flywheel rims of 
conventional engines. Another object is to pro 
vide a simple control means which Will produce 
the desired sequence of events from a simple and 
conventional control motion Such as a single 
depression of a pedal which is released when 
the engine Starts. 

Various other objects and advantages of the 
invention will be in part obvious from an in 
spection of the accompanying drawings and a 
careful consideration of the following particular 
description and claims of one form of mechanism 
enoOdying my invention. 

in drawings: 
Figure 1 is a longitudinal view in part section. 
Figure 2 is a longitudinal view with certain 

control parts, including the switch, shown in Sec 
tion and showing a pedal control adapted for 
conventional automobiles. 

Sigure 3 is a cross section on the line 3-3 of 
Figure 2 as looking in the direction indicated 
by the arrows. 

Figure 4 is an end view of Figure 2 as looking 
from the left hand end. 

Figure 5 illustrates an alternative actuating 
e3S 

Figure 6 is a cross section taken on the line 
5-6. Of Figure 1 as looking in the direction indi 
cated by the arrows. 

Referring to Figure , i0 designates a conven 
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tional flywheel ring gear and 11 a conventional 
mounting flange to which the starter housing 
12 is secured by the usual bolts shown in Fig 
lure 2. The starting motor 14 is in turn Secured 
to this housing and is equipped with a flywheel 
15 secured to the shaft 18 of the motor armature 
to augment its momentum. The housing 12 is 
provided with an Outboard bearing 16, and a 
sleeve 7 is rigidly Secured to the extended end 
Of the armature shaft 18. This sleeve is pro 
vided with a bushing 19 and the mesh pinion 
20 is provided with, preferably integral, journals 
21 and 22 slidably and rotatably supported in the 
bushing 19 and bearing 16 respectively. 
The sleeve 17 is provided with a drive lug 9 

engaging one end of taper coil clutch member 8, 
the hand of the spiral being such that the Coil 
will automatically expand into driving frictional 
engagement with the driven conical sleeve 23 aS 
soon as forward driving contact is initiated. At 
its right hand end this sleeve is provided with 
longitudinal slots 24 engaging projections. On the 
clutch plates 25 with which are alternated further 
clutch plates 26 engaged with the pinion 20 pref 
erably through its extended teeth which, in this 
case, for convenience, have been somewhat re 
duced in height at this end. 

Dished-washer springs 27 adjustably apply the 
driving pressure to the clutch plates through the 
nut 28 which is set for slippage of the clutch at 
the desired maximum load. A lock ring 29 at the 
inner end of the pinion teeth constrains the pin 
ion, the load limiting clutch, and the cone sleeve 
23 to unitary axial motion. This is imparted by 
means of the lever 30 engaged between the collars 
31 on the sleeve. This lever 30 is secured to the 
levers 50 and 32 extending outside the housing, 
the former being actuated by the pedal 33 and the 
latter engaging the head 34 associated. With the 
dash pot piston 35. 
The cylinder 36 in which this piston works car 

iries a switch bar 37 engageable with contacts 38 
and 39 and is normally kept in the upward or dis 
engaged position by a spring 40. The fixed cylin 
der 41 Supports these parts and contains the de 
meshing spring 42, which normally retains the 
parts in the position shown. The cylinder 36 con 
tains a suitable dampening fluid and is provided 
with suitable ports 43 which are over-run by the 
piston to permit the return of the switch cylinder 
36 when desired. The piston is provided with 
holes covered by the spring loaded plate 44 which 
comprises a one-way valve, permitting the quick 
return of the piston when the control pedal 33, 
which preferably takes effect on the lever 50 
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5. 

4. 
mally disengaged from the power member, a 
clutch means adapted for the connection of the 
drive means to the power member, and means re 
Sponsive to initial manual actuation to rotation 
ally Start the power member and to connect the 
drive means thereto and to the engine; Said means 
comprising yielding connections adapted to re 
Strain the making of said connection for a pre 
determined period of time following the starting 
of the power member. 

23. In a starter for an engine, the combination 
of a rotatable power member, an axially shiftable 
engine engaging member normally disengaged 
from Said power member, a clutch means adapted 
to drivably connect the engine engaging member 
to the power member when axially shifted, and 
means responsive to manual actuation to rota 
tionally start the power member; said means be 
ing adapted to Shift the engine engaging member 
to engage both the power member and the engine 
to be started following a predetermined interval 
of time to said starting of the power member, 
Said clutch being also adapted to permit an over 
run of the engine engaging member whilst fully 
engaged. With the engine. 

24. The combination with an engine to be start 
ed., of a rotatable power member, a drive means 
normally out of engagement with both the power 
member and the engine, clutch means adapted 
for the connection of the drive means to the power 
member, means responsive to initial manual actu 
ation to rotationally start the power member and 
to connect the drive means thereto and to the 
engine; Said means comprising a cylinder con 
taining a displaceable fluid and adapted to re 
Strain the making of said connection for a prede 
termined period following the starting of said 
power member. 

25. In an engine starter, the combination of 
power means, a drive means normally disengaged 
from the power means and adapted for movement 
to operatively engage first the engine and then 
the power means, and means responsive to man 
ual actuation to initiate the starting of the power 
means and to effect said movement of the drive 
means, the movement of the drive means being 
mechanically controlled so as to follow after a 
predetermined time the starting of the power 
realS. 
26. In an engine starter, a flywheel, a driving 

member adapted to be moved into cranking en 
gagement with a member of the engine to be 
started, means for drivably connecting the fly 
Wheel and driving member, and means for actu-- 

1,970,883 
ating said flywheel and storing energy therein 
comprising an electric motor, a Switch for Sald 
motor, a dash-pot through which the switch is 
operated, and means for causing the dash-pot to 
release the Switch after a predetermined time 
interval. 

27. In an engine starter, a flywheel, a driving 
member adapted to be moved into cranking en 
gagement with a member of the engine to be 
started, means for drivably connecting the fly 
wheel and driving member, and means for actu 
ating said flywheel and storing energy therein 
comprising an electric motor, a movable conduc 
tor for controlling the flow of current to the mo 
tor, a spring normally maintaining the movable 90 
conductor in an open condition, a control means 
including a dash-pot adapted to overcome said 
spring up to a predetermined point in the travel 
of the dash-pot, and means thereat to automati 
cally release said movable conductor to the action 95 
of Said Spring. 

28. In a starter for internal combustion en 
gines, the combination of an electric motor, an 
energizing circuit for said motor, a switch in said 
circuit, means for closing said switch including 100 
a notion retarding device movable With said 
Switch to effect Slow engagement of the starter 
with the engine to be started, said motion re 
tarding device being operative to effect such en 
gagement automatically after the lapse of a sub- 105 
stantial interval measured from the closure of 
said Switch, and means effective upon continued 
movement of said motion retarding device to re 
open said Switch. 

29. In a starter, the combination of an electric 110 
motor, an operating Switch therefor, means in 
cluding a motion retarding device for effecting 
slow engagement of the starter with the engine 
to be started and at the same time effective to 
close Said Switch promptly, and means subse- 15 
quently effective upon continued movement of 
Said motion retarding device to reopen said 
SWitch. 

30. In a starter for internal combustion en 
gines, the combination of an electric motor, an 120 
energizing circuit for Said motor, a switch in said 
circuit, means for closing Said switch including 
a motion retarding device movable with said 
SWitch to effect slow engagement of the starter 
with the engine, to be started, said engagement 125 
being Subsequent to the closure of said switch, and 
means effective upon continued movement of said 
motion retarding device to reopen said switch. 

ROLAND CHILTON. 
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