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To all whon it meay concern:

Be it known that I, Aerncr R, Corris, a
citizen of the United States, residing in the
city and county of Denver and State of
Colorado, have invented eertain new and
useful Improvements in Starting Mecha-
nism for Internal-Combustion Engines; and
I do declare: the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the avt
to which it appertains to make and use the
same, reference being had to the accompany-
ing drawings, and to the letters and figures
of reference marked thereon, which form a
part of this specification.

My invention relates to improvements in
mechanism for starting or eranking internal
combustion engines, and is particularly,
adapted for use in connection with engines
of this character when used in connection
with automobiles or motor vehicles,

My invention belongs to that class of
starting mechanism in which a spring of the
clock-spring type, is used to give the initial
turn or tarns to the ordinary internal com-
bustion engines, particularly when such en-
gine is used in an automobile as hereinafter
explained.

The operations or movements provided
for in my starter, assuming that the spring
is wound up, are as follows: Pressure of the
foot on the operating lever, makes connec-
tion between the starter and the engine, dis-
connects the apparatus for winding the
spring, and relenses the spring, allowing the
latter to turn the engine shaft until its
energy is exhausted, or partially exhausted,
or the same is run down. This action takes
place no matter whether the engine starts or
not. However, an engine in starting order
will be started by this operation and at any
time after starting, the engine will be able
to rewind the spring and thus bring the
starter us a whole, back to the condition he-
fore the operations here enumerated were
innugurated. Upon releasing the operating
lever the connection hetween the starter and
the engine is not broken, this engagement
being locked by a tripping deviee which is
later operated by the spring itself. How-
ever, the releasing of the lever puts in oper-
ation the apparatus for winding the spring,
which, changing in shape as it is wound,
acts at the point when it is completely
wound up, to release the connection between
the starter and the engine, thus bringing the

starter to its original condition and leaving
the engine absolutely free from any con-
nection with the starter.  In other words,
the starter shaft and the engine shaft ave
two separate and distinet deviees and when
the engine is running. assuming that the
starter spring is wound up. these two shafts
ave completely separated the one from the
other, though their adjacent extremities are
cquipped with cluteh-members which are
readily caused to engage by {he movement
of ene member in the divection of the other.

Having stated the essential operations to
be provided for in my starter T will proceed
to deseribe in detail the means for effecting
the same, reference being made to the ac-
companying deawings. in which—

Figure 1 is an elevation viewed from the
engine side of the starter and with therino-
closing case and all attached parts removed
from that side. g, 2 is a sectional plan,
the section being taken on the line A—X\
Fig. 1, viewed in the direction of arrow 2.
IPig. 3 is a section tuken on the line BB
Iig. 4 looking toward the left. or in the di-
rection of the arrow, showing the operating
mechanism only, the cluteh member and the
starter shaft being omitted lo facilitate
clearness of illustration.  IFig. 4 is an eleva-
tion looking from the engine side or in the
direetion of arrow 4 Fig. 2, showing only,
those parts which are on the outside of the
inclosing case. Fig, 5 is a section taken on
the line C—C Fig. 4 looking toward the left
or in the direction of arrow 5. Figs. 6, 7

cand 8 illustrate details of the mechanism.

Fig. 9 shows in outline a portion of an ante-
mobile with my improved starter attached,
the latter together with its controlling
means being shown in full lines. In this
view the starter mechanism is shown on a
greatly reduced scale.

The same reference characters indicate the
same parts in all the views.

Referring first to Figs. 1 and 2, let the
numeral 1 designate the erank shaft of the
engine, and 2 a part of the erank case, which
is rigidly attached to the lid part of the in-
closing case 4 by means of a flange 3. 5 is
the body of the inclosing case to which are
attached the two main springs 6 and 7 by
means of the bolts 8 and 9. 10 is the main
shaft of the starter and is supported in the
outer casing by two ball bearings 11 and 12.
On its enlarged rear end is slidably mount-
ed the engaging clutch 13 held from rotation

75

80

90

95

100

106

110



10

20

30

35

40

45

tecth 19 and ratchet teeth

:~ ing cluteh 13 is controlled by

*which, when the shaft
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on the starter shaft by keys 14 and arranged | ment through all movements, and released

to engage with a corresponding member 15
keved to the front end of the engine shaft
1, by means of teelh 16, thus making con-
nection between the starter shaft and the
engine shaft. Mounted loosely on the shaft
10 is the spring center 17 to which the inner
ends of the springs 6 and 7 are rigidly at-
tached in the usual manner. This center 17
carries, by means of radial arms 18, gear
20. Meshing with
the teeth 19 is a pinion 21 which is keved to
a winding shaft 22 and bears cn its side two
spiral jaws 23 which are shown engaged
with corresponding jaws on a winding gear
24, the two sets of jaws forming the. wind-
ing clutch. Meshing with the gear 24 is an
idler gear 23 which in turn meshes with a
pinion 26 which is keyed to. the main shaft
10 so that gears 24, 20 and 26 are always
turning when  the shaft 10 is turning.
Formed integral with the pinion 26 is a
ratchet arm 27, carrying a pawl 28 which
engages with the ratchet teeth 20. The gear
19 and the pinion 21 always being in rigid
connection with the inner ends of the main
springs 6 and 7 cither one may be used as a
ratchet wheel in connection with a pawl to
hold ‘the spring when wound. Since this

pawl must be withdrawn from the teeth
under pressure, which necessitates hardened
surfaces, T have used the pinion 21 for this
purpose. 29 is the pawl which is fulecrumed
at 30 and engages with the teeth of the
pinion at 31. For disengaging, this pawl
has an extension terminating in a face 32,
which slides on an incline face 33 of a plun-
ger 34. Pressure on this plunger will force
the pawl 31 to the right (see Fig. 1), and
release the pinion 21, after which the plup-
ger 34 is returned to its original position
by a spring 35. The foregoing description
covers all of the parts which transmit power
either from the starter or the engine, and
I will now proceed to describe the parts
comprising the operating mechanism whosé
movements are brought about either by the
operator or autumatically.

Referring to TFigs. 2. 3 and 4, the engag-

means of sliding blecks 37. The lever 86 1s
mounted loosely on the main operating shaft
88, but the latter is provided with a key 39
38 is turned clock-
wise (see Fig. 3), will engage a shoulder 40
in the hub of the lever 36 and thus turn this
Tever to the positien shown in broken lines,
but the slot 41 in the hub of the lever 36
will not permit the shaft to carry the lever
36 back with it on its return movement, the
spring 42, codperating with the action of
teelh 16 causing such return, being pro-
vided for this purposec. According to the

general outlines of movements given, the
operating. the winding clutch

engaging clutch 13 must be held 1 engage-

a lever 85 by

1

‘adjusting nuts

|

only when the main springs 6 and 7 are com-
pletely wound. To arrange for this, advan-
tage is taken of the fact that when a spring
of this sort is being wound up it grows less
in diameter, the outermost layer ‘of the
spring being the last to come in and engage
the other layers. If, however, a slide be ar-
ranged to be controlled by this outermost
layer and so constructed as to impinge upon
some moving part of a tripping device {ar-
ranged to hold the lever 36 in its engaged
position), when said outermost layer has
reached its smallest diameter, the desired
control of the lever 36 will be accomplished.

Referring to Fig. 3, the numeral 43 repre-
sents the outer layer and 44 the innermaost

73

75

80

position of the outermost layer of the main

spring 6, that is to say, the positions of this
outermost layer corresponding to the un-
wound and wound conditions of the main
springs 6 and 7. The numerals 45 and 46
represent the ¢orresponding positions of the
next layer of the spring 6, lying inside of
the outermost layer. Lying between thesé
two layers is one leg of a slide 47 which is
guided by ways 43 formed in the main case
% This slide is provided with a sleeve 49
slidably mounted on a guide rod 50. This
rod is gnided at its outer end by the bearing
of an adjusting nut 51 in the main casing,
and at its inner end by a bearing 52 also in
the main casing 5. The sleeve 49 of the slide
47 engages with a pin 53 in the rod 50, thus
drawing the said rod in toward the shaft of
the starter as the main spring thus grows
smaller in diameter. This movement is com-
municated to a trip lever 54 by means of the
51. The trip lever 54 is ful-
crumed on a pin 55 which has secured to it
o flat spring 56 which always acts to push
the upper end 57 of the lever 54 into the po-
sition shown by dotted lines in Fig. 3. In
this position the trip lever 54 is shown sup-
porting the: lever 36 in its engaged position.
Thus it will be seen that by. properly . ad-
justing the nuts 51 the operation of the trip
jever 54 can be so timed that just as the out-
crmost layer of the main spring 6 reaches the
position 44, the end 57 of the lever 54 will be
withdrawn from the lever 36 and the latter
will be brought to its digengaged pesition by
the spring 42.
Referring to Figs. &
erating shaft 38 is operated by a lever 58
which in turn is connected by means of a
rod 59 (see Fig. 9), with a foot lever 60
which should be placed at a point convenient
for the operator of the vehicle in which the
éngine is placed.
foot-pad 61 provided with an extension
which engages with fixed ratchet teeth 62,
whieh are intended for locking the operat-
ing mechanism in the engaged position. For
23 the lever

and 5, the main op-

The foot lever 60 has a 1
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58 has a lug 63 projecting laterally under
an adjusting nut 64 on the outer end of a
stem 65. At the inner end of the stem 65 is
a cluteh yoke 66 which engages with the
groove in the hub of the gear 24; and as the
clutch 23 is a part of this gear, the wind-
ing elutch 23 is controlled.” A spring 67
acts to hold the clutch 23 in the engaged po-
sition. * Formed integral with the lever 58
is a trip lever 68 having at its end an ad-
justing serew 69 which in turn engages the
plunger 34 of the spring-releasing mecha-
nism. '

Having now deseribed all of the parts nec-
essary to a proper understanding of the
operation of the starter, I will deseribe these
operations more in detail.” All of the parts

are shown in the disengaged position. The

main springs 6 and 7 are shown wonnd up

and everything in readiness for starting the |

engine. This is accomplished by pushing
the foot lever 60, whereby the main operat-
ing lever 58 is drawn to the position shown
by dotted lines farther to the left in Fig.
5. The results of this movement arve as {ol-
lows: The key 39 in the shaft 38 engages
with the shoulder 40 turning the lever 36
and carrying its elutch 13 into engagement
with its cobperating clutch member 15, on
the adjacent extremity of the engine shaft,
thus rigidly connecting the main shaft 10
of the starter with the erank shaft 1 of the
engine. The lug 63 on the lever 58 engages
with the nut 64 and thus pulls the winding
clutch 23 out of engagement, thus freeing
the train of gears 24, 25 and 26 from astion.
The screw 69 of the lever 68 engages with
the plunger 34 pushing it in and by means
of the face 32 wjthdraws the lip 81 of the
pawl 29, and rel¢isesthe pinion 21 whieh in
turn releases the spring center 17 together
with the ratchet teeth 20 which are connect-
ed therewith as heretofore explained. The
springs 6 and 7 willenow turn the teeth 20
in the direction of arrow A (Iig. 1) so thal
the pawl 28 will engage these teeth and thus
transmit this turning movement through the
arm 27 to the wain shaft 10. In other
words, the spring center 17 and all parts
mounted on the main shaft 10 {urn as a
whole on bhall bearings 11 and 12 and

Ahrongh tie engaging cInteh 13 turn the

engine shaft.  Assiming now that the en-
gine is running and the main springs 6 and
Tare run down we have the following exist-
ing conditions: The spring center 17 together
with the pinion 21 and ratchet teeth 20 arve
stationary, the pawl 28 freeing the arm 97
which is still turning in the divection of ar-
row A, but is now being driven by the en-
gine shaft instead of the springs ¢ and 7.
The layers 44 and 46 of the spring 6 have
moved out to their unwound positions 43
and 45 carrving the slide 47 with themn and
thus releasing the rod 50 allowing the spring

8

56 to push the trip lever 54 over so that its
end 57 engages the lever 36 ready to lock it
in its engaged position. These conditions
may be maintained as long as the operator
may wish with no harm resulting to the
starter. To rewind the spring the operator
releases the foot lever 60 and the following
movewents take place. The trip lever 5
holds the lever 36 so that the engaging
clutch 13 is still in engagement with the
cluteh 16 of the engine shaft the lkey 89
simply moving through the slot 41. "The
spring 35 pushes the plunger 84 hack to its
original position thus allowing the lip 31 on
the pawl 29 to agnin engage the teeth of
the pinion 21. The spring 67 pushes the
winding clutch 23 back mto engagement
when power will be transmitted through the
gears 26, 25, 24, 21 and 19 to the spring
center 17, and by virtue of the idler 25 the
dpring center 17 will be driven in the di-
rection of arrow A (Iig. 1), and thus
wind the springs 6 and 7.~ As the spring 6
is wound up, its outer layer will approach
the position 44 (IFig. 3), drawing the slide
47 with it, and at that position the sleeve
49 will engage with the pin 33 moving the
rod 50, thus pushing the end 57 of the {rip
lever 54 out of engagement with lever 36,
when the latter will be drawn to its original
position by the spring 42 and pressure on
the teeth 16, thus disengaging the cluteh
13 from the ¢odperating cluteh on the engine
shaft, leaving the engine perfectly ‘free and
bringing the starter back to its original po-
sition ready for another start.

The foregoing deseription covers the main

‘operations of the starter, but there are sev-

eral points of construction that need special
attention.

Automobile work in general, requires
maore or less automatic lubrieation of all the
bearings.  Again, machinery as here shown
inclosed, is diflienlt to lubricate in the ordi-
nary way. To meet these conditions, T have
made the following provision: Serewed onto
the front end of the main shaft 10 is the
Lody of a compression grease-cup 70 pro-
vided with the usual piston 71 and spring
72, and an adjusting serew 73, Leading out
of the grease-cup 70 is u duoet 74 running
through the middle of the shaft 10 and  end-
ing in the cavity 75 af the enlarged front
end of the shaft 10. Radiating from this
duct and cavity are dnets (shown by doited
lines) leading to the parts along this shaft
that ‘need lubrication.  Similarly for the
shaft 22 1 have provided a grease-cup 76
and a duct 77 with radiating dncts leading
to the parts to be Iubricated along the shaft
22, Similar provision may also be made
for the main operating shadt 38 although not
liere shown,

Provision mst be made for eranking the
engine in the ordinary way and for winding
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the springs 6 and 7 by hand. For this pur-

pose I equip the grease-cup body 70 with
two or more lugs 78 which are shown in
engagement with corresponding lugs made
3 part of a hub 79 of a starting crank 80,
sald lugs being of the ordinary form used
on starting eranks. The starting crank 80
may be removed from its bearings on the
grease-cup 70 when not in use, or may be
left hanging in place. When left on the
starter it must be held in some way and I
have provided a clip 81 fulcrumed. on the
main case 5 by means of a pin 82 and held
in place in its in and cut positions by a flat
spring 83 bearing on two {lat faces 84 and
85 of the hub 81. The action of this hand
crank upon the starter is as follows: If the
operating mechanism is in the disengaged
position, turning the crank 80 will turn the
shaft 10 just the same as if the engine were

turning it by means of the engaging clutch

18, so that all gearing being as shown in
TFig. 2, the springs 6 and 7 will be wound

_up through the gears 26, 25, 24, 21 and 19,

thus winding through all of the winding
gears.” If the operating shaft is in the en-
gaged position, and the springs 6 and 7 are
completely run down, since the winding
cluteli 23 is then out and engaging clutch

13 .is in, turning the crank 80 will turn the-

engine shaft directly, with no winding of
the spring, so that the engine can then be

" cranked in the ordinary way with no action
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taking place in the starter. If the operat-
ing mechanism is in the engaged position,
but the spring is only partly run down, then

the action is the same as just described, but

whatever force is left in the spring will be
added to what is being doné by the crank 80.

The winding of the springs by the method
just -described requires that the operator

be at the point where the .starter is located .
on the car, which could probakly never be so’
is seat and

arranged that he could sit in
wind up the springs. Again, winding
thirough all the winding gears is too slow
and tedious so that I have provided another
way of winding which is as follows: The

-shaft 22 is proyided at its outer end with a
universal coupling 86 to which--a, winding-

shaft 87 is attached, which shaft may run
to any pointconvenient'to the operator when
in his seat™(see Fig. 9). At the end of the
shaft 87 is a crank 88. The action is as fol-
Tows: Set the operating mechanism in the
disengaged position. Then the turning of

the crank 83 will turn the pinion. 21 di- -

rectly, thus winding the springs. 6 and 7
through the gear reduction caused by the

pinion 21 and the gear 19 only, instead of

through all of the winding gears.

* If the winding clutch 23 is in the engaged
position during the above movements, it
would appear that this would cause inter-
ference, but the jaws of the clutch, 28 ave

1,064,132

of the so-called spiral type, as shown’ by.

the shading on the same, as shown in Fig.

1 and in detail in Fig. 8. It is well known

that such jaws will drive positively in one
direction ' and will slip in thé reverse di-
rection. It will thus be seen that when the

gear 24 is driving the gear 21 through the.

clutch 28, the jaws of 23 are positively.en-
gaged ; but if the gear 24 is stationary and
the gear 21 is turned ahead by turning crank

70

75 -

88, the jaws will simply ride up on each :
other, compressing springs 67 and slide by. -

In certain applications of the starter a sim-
ple shaft such as 87 might not enable one
to.reach a satisfactory position for the crank
88 in which case some other form of gear
might have to be introduced between the
shaft 22 and the shaft 88. o '

If the operating mechanism is once placed
in the engaged position, the engaging clutch
18 cannot be released in the ordinary work-
ing of the starter, except by winding the
spring up, thus causing the tripping de-
vices to act, and in-order to put the starter
in-the disengaged position under these cir-

80

85

20

cumstances, -1 have provided the means -

shown in Fig. 8 for tripping the lever 36

by hand. As here shown, nuts 51 project’

through the main casing 5 and have a round-

ed head 89. It will be seen that the applying

of pressure to-the head 89 at any time, will

withdraw the end 57 of the tripping lever

from the lever 36 and thus release it.

" Internal combustion engines when being
cranked always oscillate backward more or
less, and may actually run backward for
several turns, and provision must be made
to'prevent injury to the main springs 6 and

from this cause. There are two conditions
to be considered : First, when the springs are
wound up and the starter is placed in the
engaged position, if the engine attempts to
start backward, its power will be immedi-
ately choked by the springs 6 and 7 since
the effect of running backward is to wind up

these springs more and it has been found’

by experiment that springs that are power-

ful enough to start a glven sized engine

properly, will have sufficient power to im-
mediately stop said engine, if it starts to run
backward, under the conditions here stated ;
second, when the springs 6 and 7 are run
fdown and the engaging clutch 13 is in the
engaged position, if an attempt is made to

95

100

7 or -any of the mechanism of the starter’

105

110

1}.\5

120

start the engine by cranking and it starts -

backward, the following operations will re-

sult: The pawl 28 on the arm 27 will engage

with the ratchet teeth 20 and thus drive the
spring -center 17, the gear teeth 19 and the
pinion 21 in the proper direction for wind-
ing, but at the same time the gears 26, 25 and
24 will be driven in the opposite direction
for winding, and thus if the jaws 23 form-
ing the winding clutch, would drive in the
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wrong direction of turning, there would be
interference.  As heretofore explained, the
jaws 23 will stide by each other if the gear
24 turns bacioward.  Thus the net result of
the engine running backward, if the springs
run down, s to wind the springs up directly,
throngh the arm 27 and paw! 28,

Internal combustien engines are all in-
clined to be noisy when starting, so that it
is very desirable not to add any noise at this
time due to operations taking place in the
starter.  Ifor this reason I have made the
two ralchets shown of the so-called silent
type.

Referring to IMigs. 1 and 2 the pawl 28 is
connected by means of a rod 90 with a cir-
cular disk or washer 91 which washer is
pressed into  frictional contact with the
flanged hub of the spring center 17, by coil
springs 92, so that if relative motion tales
place between the arm 27 and the spring
center 17, the disk 91 tends to move or re-
uin with the spring center 17. The action
is as follows: When the spring center 17
moves in the divection of the arrow .\ (IMg.
1) or the arm 27 moves in the opposile di-
rection, the ratchet teeth 20 and the pawlt 28
should engage with each other, and it will
be seen that the disk 91 adhering to the
spring center 17 will push the pawl 28 into
engagement through the rod 90. When the
spring center 17 moves in the direction oppo-
site to the arrow A, or the arm 27 moves in
the direction of arrow A, the ratchet teeth
20 and pawl 28 should be held out of engage-
ment if no noise is to be made. It will be
seen that the disk 91 adhering to the spring
center 17 will draw and held the pawl 28
vut of contact with the teeth 20 by means of
the rod 90. The pawl 28 and the rod 90
will be acted upon by centrifugal force,
which might interfere with the action just
outlined.  To prevent this, a counterweight
92 is conneefed with the pawl 98 as shown,
which will act against any centrifugal acticn
set up in the pawl 28 and the rod 90,

The pawl 29 is controlled by exacily the
same principle nanely, by friction, decidedly

different mechanism, however, being em-

pleyed. Referring to Figs. 1,.2 and 5, 93 iy
a friction shoe having the cuvrvature of the
outside of the pinion 21, and having a loop
9 at its end, which Toop surrounds the pawl
29 as shown, and rather loosely fits the sane.
The shoe 93 is pushed into frictional contact
with the periphery of the pinion 21, by a
spring 95, The action is as follows: Start-
ing with all parts as shown in Fig. 1. if the
pinion 21 turns in the divection of arrow B,
the pawl 29 will have its lip 31 pushed oul
of engagement with the tooth of the pinion
21 and the friction between the piniop 21
and the shoe 93 willdeep the pawl 29 ont. of
contact and thus prevent any noise. When
the pinion 21 moves 1 a divection opposiie

]

to the arrow B the friction of the shoe will
draw the pawl 29 back into engagement.
The action here described takes place no

_matter whether the pinion 21 is being driven

by the power of the engine or by the power
from the springs 6 and 7. However, when
the pinicen 21 is driven by the springs, it will
turn at considerable speed and, as all of the
power of the springs is wanted to turn the
engine, the drag sel up by the frictional con-
tact of the shoe 93 is objectionuble. 1 have,

thevefore, arranged to hold the shoe 98 out”

of contact with the pinion 21, during the
time when the pawl 29 s held released by the
plunger 34, when the latter is held down by
the operaling lever 68,

The nmmeral 96 designates a tight round
washer mounted on the shaft 22 and is sur-
rounded by a loose washer 97 which is made
with a vertically slotted opening (see dotted
lines in ¥ig. 1), so that it can have vertical
motion. The loose washer 97 has a lug 98
at the top [fitting into a slot made on the
back-side of the head of the plunger 34, to
keep the washer 97 from turning.  This
washer fits and rests on the =hoe 93, the
latter being made wider than the pinion for

this purpose. Tt will now be seen that as the
plunger 34 is pressed in or downwardly,’

70

89

)

forcing out of engagement the lip 31 of the g
pawl 29, its lower end will impinge upon the

top of the loose washer 97 and thus push the
shoe 93 out of contact with the pinion 21,
As scon as the plunger 34 is :oleased and
returns to its original position, the spring
95 will again act to put the shoe 95 in frie-
tional contact with the pinion 21.

Single springs of  dimensions to  give
strength enough for starting engines as now
found in the market, are harvd to obtain,
diflicult to handle, and produce great side
strain on the ouler casing, and more espe-
cially onthe bearings ol the spring center 17,
and the main shaft 10, To overcome these
dificuliies T use Lwvo or more springs instewnd
of a singlespring (o get the necessary power.
To neatralize the side pull two springs have
their inner and outer ends fastened 180°
apart ax heve showny if three springs ave
employed, their corresponding outer ex-
tremities would be 120 apart and so on,
altbough more than three springs wounld
probubly never Le found necessary.  Where
more than one spring Is nsed, n separating
diske must be placed between each pair of
springs as shown at 99, Fig, 2, With these
heavy springs it is diflicult to get them in
and out of the inclosing case 1f there are
fastening tugs of any kind projecting inside
of the ease. Again, with the light construc-
tion of ease that must be used, lngs cast with
it of allowsble size do nof eive a relinble
fastening for the onter ends of the springs.

Relerring to Figs. 1 and 2, the spring 7
has formed on its outer end of substuntiaily
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the same material as itself, a hinged piece
100, 101 being the pin of the hinge. The
piece 100 has the bolt 9 running through it
and the outer case 5. By using special nuts
or suitable washers, enough area on the case
5 may. be covered and clamped to make a
secure fastening in the thin material, and

“when the-bolt 9 is removed, the case is left

perfectly smooth for the insertion or ve-
moval of the springs.

The clutch that makes connecticon between
the main shaft of the starter and the engine
shaft must be of a type that will admit of
engagernent when both shafts are stationary
as this is the condition just before making
a start. A friction clutch of any of the well
known forms would fulfil this condition ad-
mirably but would be altegether too cum-
bersome and would require adjustment from
time to time. On the other hand, with the
usual forms of jaws: or positive clutches,
there would be certain angular positions of
the engaging jaws when the jaws would
strike and prevent engagement. Again, it
will be found that when the springs 6 and
7 are driving the engine, the pressure is on
one side of the jaws or teeth 16, and on the
other side of these teeth when the engine is
driving the starter, so that both sides of the
teeth must be properly shaped for transmit-

ting power.
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Referring now to Figs. 2, 4 and 7, it will
be seen that teeth 16 come to an edge on a
radial line and are provided with sloping
faces 102 extending all the way from this
edge, whereas the opposite face of each
tooth is made up of the sloping face 103
and the perpendicular face 104. The faces
102 are in contact when the engine is driving
and the faces 104 are in contact when the
starter is driving. T have found that teeth
coming to an edge in this manner, will en-
gage readily at all angular positions, if the
engine shaft 1 and the starter shaft 10 are
in line, and if one of the clutch members,
such as 13, is free to turn a distance equal
to one-half of the pitch of the teeth from
their initial positions, when the teeth start
to engage. I have provided for this move-
went as follows: Referring particularly to
Fig. 7, the key 14 is.made with a narrow
portion 105, and at its back end a wider por-
tion 106. The key way in the clutch mem-
ber 18 is made in width to fit this wider
portion so that when the member 13 is back
in its disengaged position, it is held securely
in a central position with reference to the
keys 14, leaving equal spaces 107 and 108
on either side of the narrow portion 105.
As the member 13 is moved forward.into
engagement with the member 15, either of
the faces 102 come into contact turning the
member 13 to the right as shown, space 108
making this possible; or the faces 103 come
into contact turning the member 13 to the

11,064,132

left, the space 107 making this possible.
Should it ever occur that the edges of all of
the teeth should exactly meet and stop the
engagement, a slight movement of the mem-
ber 13 back and forth will jar 1t to one side
or the other, as it is seen that member 13 is
perfectly free to turn through a small angle
when brought forward for engagement.

When the starter is driving there should

- be no force tending to separate members 13

and 15, as this would tend to develop fric-
tion which would waste the energy of the
springs and for this veason the faces 104
which are in contact then, are made straight
and  perpendicular. On the other hand,
when the engine is driving and the faces 102
are in contact, there is ample power avail-
able whereby there is sufficient thrust to
separate the members 18 and 15 and to neu-
tralize all friction of these parts sothat tlhie
instant the trip lever 54, released the lever
36 the members 18 and 15 will be ‘separated
by the very driving force they are transmit-
ting independently of the spring 45, This
forms a safe-guard against the . possible
sticking of the engaging clutch 13 which
would cause the springs to be over-wound
and perhaps broken. It is for this reason
that the faces 102 are made sloping.

It has already been pointed cut that the

justed by’ the nuts 51. It is equally. im-
portant that relative movements of the lever
30, the plunger 34 and the yoke 66 operat-
Ing respectively, the engaging clutch 13, the
spring-release pawl 29 and the winding
clutch 23, be accurately
to establish and maintain -their proper

sequence. - The movement of the lever 36

must first be adjusted and the other move-

ments regulated with reference thereto.

The lever 36 is stopped in its engaged posi-

tion and is adjusted for this position by a

screw 110 passing through a lug 109 which

is a part of the hub of the lever. 86, said

screw impinging on a lug 111. .

The movement of the plunger 34 must
be so timed by adjusting the screw 69 that
the pawl 29 is released just as the lever 86
is stop‘?ed, thus insuring that the springs
6 and 7 are nct released until full engage-
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‘time of tripping the lever 36 may be ad- -

100

timed constantly -

105

110

11~ -

ment has been established between the

starter and the engine. :
The, movement of the yoke 66 must. be

timed by adjusting the nut 64 so that the

jaws of the winding clutch 28 ave fully

‘separated, before the plunger 84 releases the

pawl 29, B

For the purpose of holding the starter
in proper alinement and more especially to
make 1t possible to remove and replace the
starter and have it come to the same place,
I provide the 1id 4 with a flange 112 which
may form a complete circle as here shown,
or form only a part of a circle as outside
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conditions may demand. Such circular por-
tions of the flange 112 must be recessed to
recelve a corresponding flange or rim 113
of a cobperating flange on the supporting
member which is here shown as made a part
of the engine casing 2.

Having thus described my invention what

I claim 1s:

1. In a starter for internal combustion en-
gines, the combination with the engine shaft
and a starter shaft normally, wholly dis-
connected from the engine shaft, of a de-
vice journaled co-axially with said starter
shaft, a spring having one extremity at-
tached to said device, the other extremity
being fixed, a gear fixedly attached to the
movable device, a ratchet and pawl connec-
tion between sald gear and the starter shaft
whereby the movement of the gear in re-
sponse to the tension in the spring actu-
ates the shaft, and an operative connection

between the starter shaft and the engine’

shaft.

2. A starter for internal combustion en-
gines comprising a starter shaft, a spring
center journaled co-axially with said shaft,

‘the said center being provided with a gear

forming & rigid part of said spring center,
and a ratchet and pawl econnection between
the gear and the starter shaft wherchy the
power of the spring may be exerted to rolate
the shaft.

3. A starter for internal combustion en-
gines comprising a starter shaft, a spring,
a spring center journaled co-axially with
said shatt and provided with a gear, means
engaging the teeth of said gear for nov-
mally locking the spring-actuated parts
against movement, and means acting on said
gear teeth whereby the latter ave utilized to
transmit power for winding the spring.

4. A starter of the eclass described com-
prising a shaft, a spring center loose on
the shaft, said center being provided with
a gear, s ralchet and pawl connection be-
tween the gear and the shuaft whereby the
pewer of the spring may be exerted to rotate
the shaft, a winding pinion meshing with
the said gear, means acting directly on the
pinfon for nermalily locking the” spring-
actuated parts against movement, and a
gearing  connection between the winding
pinion and the shaft, including a reversing
udler, whereby the votation of the shaft may
be utilized to wind the spring. ,

5. A starvter of the class deseribed .com-
prising a starter shaft, a spring center loose
on the shaft, said center being provided with
a gear, a piuion fast on the starter shaft,
a ratchet and pawl connection between the
gear and the shaft, whereby the power of
the spring may be exerted to rotate the
shaft, a winding pinion meshing with the
said gear, means engaging the pinion for

7

normally locking the spring-actuated parts
against movement, and a gearing connection
between the winding pinien and the shaft
pinion including a reversing idler whereby
the rotation of the shaft may be utilized to
wind the spring, and means for breaking
the gearing cennection between the two
pinions to permit the power of the spring
to act to turn the shaft. )

6. The combination with a shaft, of o de-
vice rotatably mounted, a spring connected
with the rotatable device at one extremity
its opposite extremity being fixed, a train of
winding gears interposed between the spring
center and the shaft whereby the votation of
the shaft winds the spring, means for break-
ing the connection between the train of gears
at a suitable intermediate point, and a hand
operated shaft connected with one of the
intermediate, gears on. the spring center side
of the break in the train of gears whereby
the spring may be wound without actuating
the entire train of gears, substantially as
described. '

7. The combination with a shaft, of a de-
vice rotatably mounted co-axially with the
shaft, a spring connected with thie rotatable
device at one extremity its opposite ex-
tremity being fixed, a gear connected to
move with the rotatable device, a ratchet
and pawl connection between the said gear
and the shaft whereby the power of the
spring acts through the gear to turn the
shaft. a train of gears interposed between
the first named gear and the shaft whereby
the spring may be wound by the operation
of the shaft, means for disconnecting the
train of winding gears at a suitable inter-
mediate point, and a hand operated shaft
connecled with the gears at a point between
the break in the train of gears and the
spring, for winding the latter by hand, sub-
stantially as deseribed. '

8. A starter for internal combustion en-
gines comprising in combination with ‘the
engine shaft, a starter shafi, an engaging de-
vice arranged to connect the two shafls in
cperative relation, a spring connected with
the said starter shaft, a suitable device for
normally locking the spring-actuated parts
against movement, a device for reloasing
said locking device, and means for control-
ling said engaging and said releasing devices
to canse them to act substautially sinnlta-
neously, and means for locking said control-
ling means when said engaging and releas-
ing functions have been performed.

9. The combination of a starter shaft, a
power spring, a connection between the shaft
and the spring whereby the Tatter is adapt-
ed to give power to and receive power from

the said shaft, a hand crank for winding the.

spring mounted loosely on said shaft, suit-
able means for connecting said crank with
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th_é shaft, and suitable means for locking

said hand crank against rotation when not
connected. + R
10. A starter of the class described com-

‘prising 4 shaft, 4 spring center loose on the

shaft, said center being provided with a

- gear, a ratchet pawl arranged to ergage
* with said gear and .connected with said

10
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- said pawl from all contact with said. gear
30

- a spring ‘center journaled co-axially with

85
" . cally bringing said psw! into engagement.

40

shaft so.that the power of the spring may.
be exerted to rotate the shaft, means’ for

automatically bringing said pawl into ar-.

rangement with said gear when the gear

‘moves in the power transmitting ‘direction;,

and for autoiatically disengaging and hold-
ing said pawl from all contact with said
gear when the motion is reversed. .

. 11. A starter for internal combustion en-
gines comprising a starter shaft, a spring, a
spring: center journaled co-axially with said
shaft and provided with-a gear,.means en-

* gaging said gear for winding the spring; a

pawl engaging said gear for holding the
spring - when wound, means for automati-

cally bringing said pawl into engagement

with said gear when the gear moves in a

.direction opposite to that for winding, and

for automatically disengaging and holding

when the motion is reversed. . ,
12: A starter for internal combustion en-
gines comprising a starter shaft, a spring,

said shaft and provided with a gear, means
engaging said gear for winding the spring,
a pawl engaging said gear for holding the
spring when -wound, means for automati-

with said gear when the gear moves in a
dixection opposite to that for winding, and
for automatically disengaging and holding

said pawl from all contact with said gear.

when the motion is reversed, and means for

- withdrawing. said pawl from engagement

- with said gear and simultaneously.with-
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drawing said automatic means from action.

' 18. A-starter for internal combustion en--
gines comprising in ‘combination with the
engine - shaft, . a spring-actuated = starter

shaft, distinct and separate from the engine
shaft, and. means for connecting the two

-shafts in operative relation for turning the

engine shaft, said means for connecting the

.two shafts consisting of a jawed member on
.the starter shaft arranged to engage with

a corresponding -jawed member on the en-
gine shaft, one of said members being free
to rotate in either direction through a smail
predetermined .angtle. , o
_14. A starter for internal combustion en-
gines, comprising in combination: with the
engine shaft, a-spring-actuated starter shaft,

distinet and separate from the engine shaft, -

and means for connecting the two shafts in
operative relation for turning the engine
shaft, said means for connecting the two

‘1,064,532

shafts consisting of a jawed member on the
starter shaft arranged toc engage Wlth_ a

| corresponding jawed member on_the engine

shaft, each of said engaging jaws being
formed with sloping engaging faces meet-
ing on a radial line passing through the cen-
ter of said shafts, and one of said members
being free to rotate in either ‘direction
through a small predetermined angle.

" 15, The combination with a .shaft to be-

operated,; of ‘a spring-actuated starter shait

distinct from the, first named shaft, means
for connecting the two shafts in operative

relation for starting purposes, means for
locking the two shafts in the connected
position, and means for automatically re-

Teasing the locking mechanism, said means
for connecting the two shafts consisting of .
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a jawed member on the starter- shaft ar--

ranged to engage with a corresponding

gaging faces of said jaws being sloped, so
that when said releasing means act to release

the. locking mechanism the- sloping faces.

cause said jawed members to disengage.
16.. The combination with an engine shaft,
ofa starter shaft, a'spring for actuating the
latter, a spring cenfer coaxially journaled
with the.starter shaft and to which one -ex-

‘tremity. of the spring is attached, a gear

85

jawed member on the engine shaft, the en- -

90 -

95

connected with the spring center and mov-<.

able therewith under tension of the spring
acting on the latter, a connection between
the said gear and the starter shaft for actu-

‘ating the-latter, means for connecting the
.two shafts in operative relation for utiliz- .
Ang

e power of the spring to start the en-

100

gine, and means acting on the teeth of the- .
said’ gear for utilizing the power of the en-"

gine shaft for winding the spring, substan-
tially as described.. : -
- 17, The combination with an engine shaft,
of a starter shaft, a spring for actuating the

latter, a spring center coaxially journaled .
with the startér shaft and to which one ex-

tremity “of the spring is attached; a gear

305

110

fixedly connected with-the spring center,a

pawl ‘and ratchet 'conmection between the

said gear and the starter shaft, means for '

| connecting the two shafts in operative. re-

115

lation for turning the. engine shaft, and -

means acting on the teeth of the said gear
for utilizing the power of the engine shaft

to rewind the spring after the starter shaft
has performed the starting function, sub-
_stantially as described. ‘ ' '

18. The combination with an engine shaft,
of a starter shaft;, a spring -for actuating

 the latter, a .connection between the two

shafts, whereby the starter shaft first acts
to operate the engine shaft after which the

-latter serves to rewind the spring, a lever

in operative relation with the connection

between the - two  shafts, and a slidably -

mounted member engaged by the spring and’
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in operative relation with the said lever for
automatically disconnecting the two shafts
after the spring has been wound to a pre-
determined tension, substantially as ~de-
seribed.

19. A starter for internal combustion en-
gines, comprising in combination with the
engine shaft, a casing, a starter shaft jour-
naled in the-said casing, a spring center
journaled coaxially with the said starter
shaft, a spring having one extremity at-
tached to the casing, while the other ex-
tremity is connected with the casing, an
operative connection between the stavter
shaft and the.spring center, whereby the
tension of the spring serves to rotate the
shaft, means for connecting the starter
shaft and the engine shaft in operative re-
lation, whereby the power of the spring
may be utilized to rotate the engine shaft,
a_lever for locking the two shafts in opera-
tive relation, and a slidably mounted mem-

ber acted on by the spring for actuating the

sald lever to bring the same in the locking

‘position when the spring has been unwound,

substantially as described.

20. A starting device for internal com-
bustion engines, consisting in combination
with an engine shaft, a fixed casing. a mov-
able part free to rotate within the said cas-
ing, a spring secured at one end to the cas-
ing and at the other end to the movable part,
a connection between the said movable part
and the engine shaft, suitable means for ap-
plying the power of the said 'spring when
wound to the said movable ‘part, means for
winding the ‘said spring by power taken
from the engine shaft, a lever in opetative
relation with the connection between the
movable part and the engine shaft for stop-
ping the said winding, .a movable member
engaged by the spring and in cperative re-
lation with the said lever, whereby when the
spring has been wound to a predetermined
position, the said movable member is shift-
ed to release the lever from engagement
with the connection between the said mov-
able part and the engine shaft, and means
acting on the movable part for breaking the
connection, substantially as described.

21. A starter for internal combustion en-
gines, comprising in combination with an
engine shait, a starter shaft, an operative
connection between the engine shaft and the
starter shaft, a spring cen“cr loose on the
starter shaft, the said center being provided
with a gear, a pawl and ratchet connection
between the starter shaft and the said gear,
whereby the power of the spring is exerted
to rotate the starter shaft, means for auto-
matically bringing the said pawl into en-
gagement when the said gear moves in the

direction. transmitting the power from -the
" dpring to the starter shaft, means for suto-

matically disengaging and holding the said

ES

pawl from contact with the said gear when
the motion is reversed, whereby the power
of the engine is used for rewinding the
spring, substantially as described.

22. A starter for internal combustion en-
gines, comprising in combination with an
engine shaft, a starter shaft; a gear jour-
naled coaxially with the said shaft, a spring
connected with the said gear means engag-
ing the said gear for winding the spring, a
pawl engaging the said gear, for holding the
spring when wound, means for automatically
bringing the said pawl into engagement
with the said gear when the gear moves in
a direction opposite to that for winding, and
for automatically disconnecting and hold-
ing the said pawl from all contact with the
saul gear when the motion is reversed, and
an operative connection between the said
starter shaft and the engine shaft, whereby
the starter shaft acts to impart power to the
engine shaft when the spring 1s being un-
wound, and the engine shaft acts to impart
power to the starter shaft in the reverse di-
rection for rewinding the spring, substan-
tially as described.

23. A starter of the class described, com-
prising a shaft, a gear coaxially journaled
on the shaft, a spring for actuating the said
gear, a pawl and ratchet connection between
the said gear and the shaft, so that the
power of the spring may be exerted to ro-
tate the shaft, means carried by the said
shait for automatically bringing the said
pawl into engagement with the said gear,
when moving in the power-transmitting di-
rection, and for automatically disengaging
and holding the said pawl from all contact
with the sald gear when the metion is re-
versed, and means acting on the said gear
teeth, whereby the latter are utilized for
transmitting power for winding the spring,
substantially as described. '

24, A starter for internal combustion en-
gines, comprising a starter shaft, a spring, a
gear journaled coaxially with the said shaft,
means engaging the teeth of the said gear
for normally locking the spring - actuated
parts against movement, and means acting
on the said gear teeth, whereby the latter
are utilized {o transmit power for winding
the spring, substantially as described. _

25. A starter for internal combustion en-
gines, comprising a starter shaft, a spring, a
spring center journaled coaxially with the
said shaft, and provided with a gear, means
engaging the teeth of the said gear for nor-

mally locking the spring-actuated parts.

against movement, and means acting on the
said gear teeth, whereby the latter are util-
ized to transmit power for winding the
spring. and means for releasing the locking
means to allow the power of the spring to
act npon the shaft, substantially as de-
scribed. ‘
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96. The combination with the  engine-
shaft, of a starter shaft alined therewith, &'

spring for actuating the latter, a reversible
connection between the two shafts whereby
the starter shaft first acts to operate the en-
gine shaft after which the latter rewinds the

spring, and mechanism for automatically -

disconnecting the two shafts after the spring
has been wound to a predetermined tension,
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the action of the spring performing the ini- 10
tial step in the disconnecting operation. ’

In testimony whereof 1 afgx my ‘signature °
in presence of two witnesses.

, ARTHUR R. CURTIS.
Witnesses: o

Louise CogNER,
A. Epzrr O'Brinx.

ﬁopiea'pf $his patent may be 6btained for

Ave cents ach, by addressing the ¥ Gommissicner of ?atenﬁ.
YWashingion, D. G.”




