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_ act solely through friction and will be auto-.
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To all whom it may concern: ‘

Be it known that I, BErNHARD VOLKMAR,
a citizen of the United States, residing in
the: borough of Bronx, in the city, county,
and State of New York, have invented cer-
tain mew and useful Improvements ‘in

Starters for Internal-Combustion Engines,

of whicl the follewing is a specification,
‘reference being had therein to the accom-

panying drawings, which form a part

thereof. ,
- My invention relates to starters for in-
ternal combustion engines, and more par-
ticularly to a type thereof adapted to turn
the engine over a sufficient number of times
to insure the firing of the initial charge,
and -to be reset by the subsequent operation
of the engine. - ~
The main object of the invention is: to
provide a starter for internal -combustion
engines, wherein the driven member will
be normally uncoupled from the driving
member, and wherein controlling means will
“be provided which may be manually actu-
ated to simultaneously couple said driven
‘member to said driving member and release
the holding means acting upon said driving
member, means being - provided whereby
when the speed of the driven member ex-
ceeds that of the driving member, said
coupling means will be automatically actu-
ated to disconnect said members one: from
the other and connect said .driven member
with the rewinding mechanism acting upon
said driving member in a manner‘to cause
the engine power to rewind said spring.
A further object is to provide a starter
wherein the holding means for the driving
- member will be held totally inoperative dur-
ing the interval when the spring power is
being applied to the driven member so as
“to relieve. said holding. member from the
violent impacts which would result: from
the setting of said holding member. before
the spring energy has become exhausted. -
A still” further object is to provide a
starter. wherein the holding member will

‘matically releaged during the direct move-

ment of the driving member in rewinding

and will be automatically ‘set, through the

reaction upon said, driving member when
power has ceased to be applied to said mem-
ber for rewinding

ptirposes, thus eliminat- -
ing the development of any impetus In said

driving member prior to the actuation of
said holding means. c o ‘ '
A still further object is to provide a
starter wherein the power stored in the
spring will be applied through the drivin
member directly to the driven member an
the powet for rewinding said spring will
be applied by the driven member in a re-
verse direction, automatically acting means
being provided whereby with the exhaus-
tion of the spring energy, the -coupling
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means connecting the driving member and .

the driven member will be automatically

shifted to couple said driven member with
the rewinding mechanism; and supple-
mental means being provided whereby, when
sufficient energy has been developed in the
spring’ said coupling member will be dis-

connected from said réwinding mechanism

and positioned in a neutral position. '

A still further object is to ‘provide in
connection with & clutch mechanism of
the character described, a construction:
whereby the proper clearance between the
codperating members of the clutch mecha-
nism will be afforded to avoid noise. from
the starter when the engine is running.

A still further object is to provide a
starter wherein the coupling means above
referred to will be normally disconnected
from the driven member and from the re-
winding mechanism in order:that manual
power may be applied to said rewinding
mechanism to tension the spring or springs
independently of the driven member or en-.
gine power. . ' :
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'\ Sl further object is to provide a

starter wherein all of the operative parts
thereof will be readily accessible without
disconnecting the starter from the engine,

‘thus facilitating inspection and repairs.

A still further object is to provide a
starter wherein the spring or springs may

95

be readily removed without taking apart

the operative mechanisms.

" A ‘still further object

> 5

is to pfovide a
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starter wherein the driving member will be

mounted upon the driven member, and will

be so constructed as to constantly supply

Tubricant to said driven member in a man-
ner to minimize friction. between these two
members. And a still further object is to
provide a starter which will be composed
of few parts so associated and combined
as to control the spring energy without like-
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hhood of breakave or dlsplacement of parts,'

and wherein the rewmdmc mechanism will
be operative only upon the exhaustlon of
the spring energy.

The invention consists in the novel fea-
tures of. construction. and -combination of
parts, hereinafter set forth and described
and more particularly pointed out in the
claims hereto appended.

* Referring to the drawings:—Figure 1 is

a vertical section through a starter embody—
ing my invention; Fig.. 2 is.a front elevation
thereof, with the cap removed; Fig. 3 is a
detailed view showing the manner of de-
veloping spring energy manually; and Fig.
4 is a detailed view of the couplmfr member
actuatmg means.

Like letters refer to like parts, through-

out the several views.
In the embodirent of my invention shown

" in the drawings, 1 indicates a head plate
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adapted to ‘be attached to the chassis or
engine frame of an automobile, which plate
has mounted thereon a spring drum 2, hav-
ing a fixed head 3. ' Rotatably m ounted with-
in the head 8, and head plate 1, is a driving
member or - spmntr arbor 4, ac‘cmor upon
which and the casing. 2 is a plurahtv of
heavy coiled springs 5. The drum 2 is non-
rotatable, the spring energy being applied
through the driving member or spring arbor
4, in sthrting the engine, and the power of
said erigine bem apphed to said member

" by~'means of the rewinding mechanism

35 which will be described hereinafter, to re-
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50 normal conditions.
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wind said springs or restore the energy
thereto. Mounted within the driving me-

ber or spring arbor 4'is a driven member 6.

* which is provided with any suitable means
whereby 1t may be coupled to the engine
crank shaft. The driving member or spring
arbor 4 has rigidly attached thereto a crown
gear or clutch member 7, adapted to codper-
ate with a coupling member 8 alined to, and
rotatable with, the driven member 6. Nor-
“mally said couphng member 8 is discon-
nected from the codperating clutch menber
7, s0 as to permit the driven member to run
absolutelv free of the driving member under
Parallel with the head 8
is'a fixed plate 9, within Whlch is‘mounted a
hollow rotary shaft 10, carrying a plate 11
having a circular rim 12 thereon The
shaft ~10 rotates within an * elongated
bearing 13 carried by the plate 9, Whlch
bearmo serves the twofold purpose: of. pre-
serving the alinement ‘of -the shaft 10, and

cooperatlncr with the holding mechamsm by

means of which the spring energy is held in
the springs as; and after they are rewound,
and is released when it is desired to apply
same to the driven member for starting the
engine. The shaft 10 carries thereon a spur
gear 14, by means of which said shaft is
Geared to the dnvmg ‘member so that the
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'drlvmg member is placed under the control

of the holding and controlling mechanism

threugh the Sh"l.ft 10. Enmeshed with the
gear T4 is a gear 15, carrying a pinion 16,
said gear and said pmlon being mounted
upon the stud 17 carried by the plate 9.
The pinion 16 in turn meshes with a gear 18

carrying a pinion 19, said gear and ) pinion.

being mounted upon the shaft 20 extending
between the head 8 and the plate 9. The
gear 19 in turn meshes with a gear 21 upon
the drivi ing member or spring arbor 4, thus
formifig a 1educ1ng gear train between said
driving meber or spring arbor 4, and the
shaft 10 through which the said driving
member is held inert or is rever sely rotqted
to restore enérgy.to the springs 5, thus uci-
lizing one and “the same mechanism for the
twofold purpose of holding the spring en-
ergy. as and after it is developed, and for
transmitting the power necessary to develop
stich energy.

Hung upen and adapted to act upon the
Tim 12, is a friction clutch member 22, hay-
1na a side recess therein which blmddles sald
rim. Acting upon said clutch member. is a
spring 23 which normally draws the mem-
ber 22 in the direction of rotation of the
i 12, under, the control of the .driving
member. The function of this spring is to
normally draw the shoulder 24 at the top of
the clutch 22 against the ccoperating shoul-
der 25 upon the bearing '13. When the
clutch member 22 is set against the shoul-
der cr stop 23, the said clutch will be set
through the power exerted hy the springs 5,

crin othel words, S‘Ild clut®’ will hold the

reaction of said spring. At che same time
said clutch may be rocked freely away from
the shoulder 25 to prevent such clamping
action upon the rim 12 and permit the said
rim and the driving member which are con-
nected by a train of gears, to rotate freely
as the spring energy is apphed to the driven
member. ~ IFurthermore, if the rim 12 be
rotated in a dlrectlon away from the spring

move away from the shoulder 25, thus per-
mitting the rim. to be freely rotated in one
direction while being held against rotation

in the other direction throngh the automatic

action of the clutch 22.

This construction is desirable in that as
the clutch is set, it dees not permit the rim
12 to gather 1mpetus or momentum under
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. 23, the-said spring will allow the clutch to. ’
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the action of the springs, and thus permits . .

a clatch of comparatlvely small dimensions
to control the great energy stored in said
springs.

It will be observed that the gear svstem
between the .driving: member and the hold-

ing clutch is always in mesh so that when

125

these gears are used as a rewinding mech- -

anism, the power will be applied continu-
ously ’to rewind the sprmgs, although the
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- arrangeinent of gears is such as,=t0r relieve
. the engine from too great a load during this
- rewinding interval, the driving member be-

ing geared down from the dr1ven member

’ durmg this interval.

Pivotally mounted in the. bracket 96 car-

‘ried by the plate 9, is'a’ controlling lever

‘)4—98 ¥y means of which the drlvmg mem-
ber is coupled to the driven member and
simultaneously with ' this ccupling action,

“the clutch member 22 is automatically re-

leased. to. permit the free rotation of the
driving n ember with the driven member.

Means are also provided in conjunction with |

said controlling lever whereby, after the ex:

‘heustion of the spring energy, the driven

~member will - be automatically uncoupled

20

25.

*from the driving member and coupled to the

rewinding ‘mechanism, .the holding clutch
being reset’ snnultaneously with the cou-
pling of the driven .member te the réwind-
ing mechanism to cause said clutch mecha-

‘nism to be automatically actuated through

the rewinding mechanisw:. Thus it will be
observed that the driving' member, when

transmitting power to the driven member, is’

- gounled duecﬂv thereto, and when rewind-

_ing the springs
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‘ber 8.
the parts as 28, of the controlling lever and

a Teducing gear system.
“To accomphsh ‘the coupling of the mem-

‘ber 8 with:the shaft 10, I provide said shaft
“and said coupling,

» upon -the ‘adjacent faces
thereof, with cmwn gears or other equlv‘t—

,wnt 1mpact wuplmv means. -
85 -

The controlling lever is preferably a bi-
part lever, the two parts 27 and 28 of which
are pivotally connected. at 29 to allow an in-
dependent movement of the part 27, after
being uncoupled from the shaft 10:to insure
the proper clearance. between the eoupling
surfaces upon these two parts. This inde-

pendent movement of the part 27, 1 secure

by - allowing -clearance about the pivotal
point 29, as shown in.Fig.4. The upper part
of the part 28 is forked at 30 to form a
feather entering an annular slot in the mem-
A flat spring 31 is carried by one of

- .acts: upon the other in a . m'mner to nor-

50
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mally hold the parts.27—28 in. alinement,

and at the same time to accomplish a slight

-movement of the coupling member 8 after it
-has been disengaged from the shaft 10.:

Acting upon the member 8,in a manner to
nmmally draw it toward the shaft 10 is a
spring 32

spring 32 accomplishing the automatic cou-

' - pling of the driven member to the rewinding

60

mechanism through the clutch member 8.

. Carried by the controlhng lever is an arm
33, projecting intd close. Juxtaposition  to,
,and adapted to engage and displace, the

_clutch member 22, to simultaneously release

is .coupled ther eto thmucrh‘

the: tensmn of which. is lwhfer_
‘than that of the spring 31, the action of said

65" sald clutch member Wlth the oscﬂlatlon of |°

‘the controlhng lever, to throw the member 8
‘into engagement with the driving member,

to couple these two parts together, and ap-
ply power to the engine.: - The-outer end of
the.sirm: 38 is beveled as-shown to secure a

70

camming: action in displacing said member -
and ¢hus contribute toward: ease in the trlp- '

ping of the starter. . -
The controlling lever and the clutch mem-
ber 8 are normally held in a neutral position

75

whersin said. member 8 will be‘connected -

with neither the driving member nor the re-
winding mechanism, and the clutch member

29 will be set upon'the rim 12. : This condi-
“tion is. brought. about..when the desiréd en-

crgy has been developéd in the springs 5; the
mechanism accomplishing the restoration of

‘the parts to normal being automatically ac-

tuated from the driving member so as to be
set through the actuatlon of. said - driving

member in a manner to-cause a:reversal of -
the, direction of rotation of said -driving
‘member in restoring' the energy to- the'

spring to impart 4 timely actuation to said
controlling lever. This mechanism prefer-
ably-comprises a Geneva gear 34, mounted

8¢ -
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upon the head 8 and actuated. by 4 s_tud 35

carried by the driving member . or spring

“arbor 4. ' The face of said arbor is éut-away-

adjacent to the pin 35 in the manner usual
in conmnection with Geneva gears, the cobp-

eration between said gear and said- arbor

9%

preventing the over-running of this mecha- . '
nism through the 1mpetus or momeniure du due -

T N i

35 and the said gear.

Carned by the gear

34 is a bevel 86, adapted-- to engage the con-

trolling lever 27—28 adjacent to the bottom
thereof, which bevel imparts that movement
to. the lever necessary to disengage it from
the rewinding mechanism. and after such

-disengagement hold said gear against move-

ment under the spring 82, and. position the
parts in the manner above referr,ed to, which
is the normal inoperative positien of: all
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parts- of the starter, excepting the holding ..

clutch.22, which, when the other parts are
normally moperatlve as well as during the
réwinding interval, is in its normal opera-
tive p051t10n '

118

Acting upon the longest. leverwe of the

controlling lever is a pull cord. or other

_equivalent means 37 by means of which said

lever may be manually oscillated to couple
the driving member and the driven member

120

together and release thé holding clutch to .

initiate the operative moment of the starter,

The spring arbor 4 is provided with a plu-
rality of radially extending openings 38,
through which oil may flow from the spring

128

chamber about said arbor to the driven mem-

ber or shaft 6, so as to constantly, lubrlcate A

this_shaft, ‘the springs being alww,s 9np—
plied with lubncatlna oil.- :
Secured to the casmg or drmn 2 1s a' vm-v
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closing hood 39 which covers the entire
mechanism of the starter for the three-fold
purpose of exclading dust and dirt from the
parts, giviey 2 finished appearance to the

“structure, and permitting ready access to the

rewinding mechanism to. facilitate the in-
spection and repair themeof. S
It will be observed that all of the mov-
ing parts of the starter excepting the driv-
ing and driven members are positioned for-
wardly of the head 3, so as to be readily ac-
cessible both while assembling the starter
and after the application thereof to an au-
tomobile. This manner of associating the
parts.is very desirable, as'it permits the in-

" spection of that portion of the mechanism

most subject to disarrangement and wear,

-and also permits the removal and replace-

20

ment of parts without disconnecting the

starter from the engine. o .
Owing to the frequent failure of engines

to start, due to improper sparking or other

reasons, it sometimes follows that the spring
-energy. in the startér is exhausted without

25
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- actuation of the starter to turn over the en-’

‘starting the engine. ‘Under such conditions,
“-it is desirable to provide means whereby the

engine may be manually started or whereby
the rewinding mechanism may be actuated
manually to develop the desired energy in
the springs so as to permit the subsequent

gine. To permit such manual development
of enérgy in the springs, I provide the plate

© 11 with a plurality of studs 40 adapted to

$5

-be engaged by a removable collar 41 upon.

“the ‘crank shaft 42, said shaft being pro-

40
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vided with studs 43 adapted to engage open-
ings in said collar so as to rotate said col-
lar with the actuation of said crank. The
crank 42 T alse provide with an impact cou-
pling face 44 adapted to coperate with a
similar coupling face 45 upon the driven
member 6. :

The operation of the herein described ap-

paratus is substantially as follows:—The -

plate 1 having been attached adjacent to the
engine in any desired manner, the driven

member 6 is coupled to the engine in any

desired or well known manner, thus posi-
tioning the starter and holding it in the de-

" sired relation to the engine so as to avoid a

&5

loss of alinement in the engine shaft and .

the driver’ member. If the springs have
been: so rewound as to have the desired en-
ergy stored therein, the relation of parts
will be as shown in Fig. 1 of the drawings,
and the engine may be started at any time
by means of the pull cord 37 under the con-

. trol of a treadle, lever or any other desired

:60

means, not shown. When power.is applied-
to the cord 37, it oscillates the bi-part leved
2728, the forked end of which through-its:
‘engagement with the coupling member 8:

will reciprocate said member upon the driven
member 6 so as to bring the right hand

1,097,899

clutch surfaces upon said member 8 into
engagement with - the codperating - clutch
member 7 carried by the driving member or
spring arbor-4, thus coupling the driving
member and the driven member together so
as to cause them to rotate in unison under
the power of the springs 5. As the control-
ling lever 27—28 is thus oscillated, the arm

.33. thereon will engage the -botfom .of the
‘friction clutch member 22,.and force it,
-against the tension of its spring, away from

the shoulder 25 sufficiently to remove it
from frictional engagement with the rim 12
and permit the plate 11 and the driving
member 4 to turn-frecly. With the rotation

‘of the driving member 4, the engine will be

turned over and the gear.train between. the
shaft 10 and said driving member will run
idly. With each rotation of the driving
member 4, the stud 35 thereon will impart
a partial rotation to the Geneva gear 34
which will- displace the cam surface 36
thereon so as to permit the bi-part lever 27—
28 to oscillate in the opposite direction in a
manner which will be hereinafter referred
to.» ‘The quantity of movement of the cam
surface 36 will be determined by the num-
ber of rotations of the driving member 4,
thus necessitating a reverse rotation of said

70
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driving member and said Geneva gear be- g5

fore said cam surface will be restored to its

former position. While power is being ap-

plied to the driven member by the driving

member, through the clutch members 7 and

8, the friction between the codperating clutch

surfaces upon said clutch members will

maintain the coupling in the clesed posi-

tion, but when the driven mémber 6 rotates

under the engine power, independently .of

the driving member 4, this friction will be

decreased to an extent to permit the spring

32 to disengage the member 8 from the mem-

ber 7 and throw it-toward .and into engage-

ment with the shaft 10.

" The energy stored in the springs 5 will

ordinarily be sufficient to turn the engine

over only two or three times, so- that be--
fore the members 7 and 8 will be disengaged

in the manner described, the spring energy -

| will be exhausted or substantially exhaust-

ed. With the return reciprocation of the
controlling lever 27—28, the arm 33 thereon
will be withdrawn from engagement with
the friction clutch member 22, whereupon
the spring 23 will immediately reset said
member upon the rim 12 so as to properly
position it preparatory to the rewinding op-
eration. Upon the limit of the movement of
said controlling lever under the said spring,
the clutch surface upon the left hand side
of the clutch member 8 will be forced into
engagement with the codperating clutch sur-
face upon the shaft 10, thus applying power
to said shaft 10 and through the gears 14,
15, 16, 18, 19, and 21 to the driving mem-
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“ber 4, to rotate same in the reverse direction

. engine shaft, and thus rewind -the springs

to that during which power is applied to the

©'5, the rim 12 being free to rotate in the, di-

‘rection necessary to rewind said springs,
‘but being held agdinst any return movement

- by the friction clutch member 22 which op-

.10

‘erates avtomaticdlly under its spring 23.
" .The movement of the lever 27—28 to accom--
.plish the connection of .the coupling mem-

* ber. 8 and the shaft 10 is made possiblé>by.

15

. the clearance afforded by the displacement:
. -of the cam surface 36 upon the Geneva gear.
34, With the reverse rotation of the mem- -
ber 4, however, the stud 35 rotates the Ge--
- 'neva gear 34 in the reverse direction and .

brings this cam 36 back to its former posi:

40,

“tion, during .which movement through its:
‘engagement with the arm 28 of the control-
ling lever, it will restore the controlling le- -
.. ver to its former position and uncouple or.

- ‘disconnect it from the shaft 10.

25

tion of the springs 5 will be applied directly

_to said:-clutch member 22 which will hold all
30

of the energy developed in said springs until

- such time. as the operator may desire to
- again actuate the starter.

~ Inasmuch as movement of the cam surface

36 will cease instantly upon the disengage-

. 3

- which 'wear would occur between the codp- -

‘ment of the clutch, member 8 from the shaft

10, there would arise a condition under

. erating clutch surfaces upon the said cluteh

 _members with an accompanying.objection- |

. 40 able noise, - To avoid this difficulty, I.em-

ploy. the . bi-part controlling lever. With

 this lever, as the member 8§ is forced toward

45

" between it and-the part 27, and the member

. 8- being  forced -against the tension of the-
_spring 32, by. the higher tension of the

" spring.81, will prevent the taking up of this
50

- the member 7, the part 28 will oscillate in a ;

manner to tend.to take up the lost motion or
clearance at the point of pivotal connection

lost motion until the membersT and 8 are 1n

" actual engagenient. Upon the oscillation of

113
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the said controlling lever, under the control
of the spring 82, the. parts 27 and 28 will

‘move in unison, but as the lever is recipro-
cated by the.cam 36, the frictional engage- |

ment between the clutch surfaces upon the

member 8 and the shaft 10, will.result;in the .
tensioning of the spring 31 prior to-and dur-

ing any movement of the member 8; so that
after the disengagement of said members, 8
and 10, the spring 31 will impart to the part

'97 a slight movement in excess of that under
“the cam 36 thus affordingslight clearance
between the clutch: surfaces and avoiding the-
noise and wear above referred to.

Inasmuch as the friction clutch member22°
~acts constantly. to hold. the rim plate 11
ragainst - o retyrn  movement, immediately
.upon the disconnection of the clutch member-
8 from the shaft 10, the power or the reac-

From the foregoing it will be observed

that the clutch block § is normally held by

the cam 36 in a neufral position between the,

clutch surfaces 7 and 10, and disengaged - |

from both of these surfaces.. When the

70

starter is actuated through the cord 87, the

lever 27—28 is rocked against the tension

of the spring 32 and away from the cam 86,

thus throwing the clutch block 8 into mesh

“with the clutch surface 7 to the right of Fig.

1,"as heretofore described. - The tension of
the spring 32 is increased by this movement,

“this spring always having a normal tendency

‘to'force the block 8 away from the surface 7
into ‘a neutral position, which tendency is
overcome by the friction between these two
clutch surfaces engendered by the energy of

%

‘the springs -5 when the starter is.in opera- .

tion. ~ Instantly upon the release of this frie-
tion, as by the exhaustion of spring energy,
or a speed of the clutch 7 in excess of that

of the block, the spring.32 will act upon the -

lever 27—28 to an ‘extent to throw said
clutch block 8 into engagement with the sur-
face 10, the cam 36 being at this moment out

limitation upon the oscillatory movement of
this'arm. The spring 31 during this process
is not in tension, so.that it exerts no influ-
ence in disengaging . the block. from the

clutch 10. 'When, however, the cam 86 is re-
stored to its normal position through the .
-continued rotation of the stud 35, in apply- - -

ing power to the driven member 6, it will,
during the first portion of its engagement

with the arm’27, tension the spring 81'so as -

to- develop 4 tendency. of - this spring to

88

: ‘80
of the path of the arm 27, thus placing no .

95
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throw the arm 28, and with it the elutch -

block 8, out of engagement with the clutch
surface.10. This tendency, however, is re-
sisted by the friction between the members 8
and 10, thus preserving the tension of this
spring until the cam 36, through .the arms

' 97—98, has fully disengaged the clutch sur-

faces 8 and 10 and the member 10 has ceased
to rotate. Theréupon, the cam 36 will be-

come idle so that the clutch surface upon the-

block 8 will have a tendency to ride upon the

’.1;0

similar surfaces upon the shaft 10, thus

causing wear and noise. Under these condi-
tions, however, the spring 31 is free to.act so

“that its tension will. impart a very slight

movement to the block 8, thus moving this
block sufficiently to avoid the wear and noise

above referred to. - This movement under

‘the spring 81, occuirring after the cam 36 has
.ceaged to - impart . movement . to the lever
2728, is a movement of said lever in excess

.of that imparted by said cam..

" If the engine should not _start»uﬁdei'b.,thé‘

115
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spring energy, the engine may be started by -

| hand by using the crank 42, without the col-
-lar 41 thereon, in the usual manner, the pull

cord 37 being used to hold the member 8 out '-

‘of engagement with the shaft 10. If it be

oA
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'preferred to restore the enerfry to the

- springs, however, the collar 41 tay be
. slipped_over the stem of the crank 42 and

into engagement with the studs 43 thereon
and brought“‘into engagement with the studs

40 upon the plate 11, the member 8 being

disconnected as before. The rewmdmg

- mechanism alone will then be actuated to
: rotate the driving member or spring arbor

10
_springs.

4 and- develop the desirel energy in the
When the desired spring energy

- has been developed, all of the parts will be

15
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35

40

positioned -as shown in Fig. 1, preparatory
to the néxt actuation of the starter. When
rewinding in the manner described, the fric-
tion elutch member 22 would prevent any

‘kick-back upon the crank, :
- Through the removal of the casing 39, the
entire rewmdmg, holding, and contxolhng

mechanisms will be exposed at the front of

-the starter, so that by merely removing said

casing at any time, the condition of these
mechamsms may be readily ascertained, or if

_repairs or renewal of parts are necessqry,

the same may be qulckly and readily accom-
plished. .

The arrangement of parts is not only com-_
pact, but'all parts may be inexpensively pro-

duced and are few in number.

Ttis not my intention to limit the invention
to the precise details of construction shown
in_the accompanying drawings, it being ap:

‘parent that such may be ‘modified without

departing from the sp111t or scope of the in-

‘vention.’

Having described my invention, what I
claim as new and desire to have protected by

:TJetters Patent, is:—

1. A starter for internal combustion en-

glhes, embodying therein means for storing.

spring energy, a driving member adapted
to be acutated by said energy, a driven
member, -a rewinding mechanism, includ-

- ing therein a {friction clutch adapted to

45

50

be automatically set by said spring energy, -
- whereby said driving member is normally

held - against movement in one d]I‘eCtIOIl,
while said rewinding mechanism. is permit-

“ted-to be freely actuated to restore said

spring energy, a coupling member rotatable

with said driven member adapted to be alter-:

nately connected with said driving member

- and with said rewinding mechanism, means
- whereby said coupling'member may be con-

.85

nected with said driving member, automati-

- cally acting means whereby, with the exhaus-

‘tion of the spring energy, said coupling

member will be disconnected from said driv-

- ing member and connected with said re-

60

‘winding mechanism, means for automati-
cally, disconnecting said coupling member

- from: said rewmdmg mechanism when the

‘desired spring energy has been developed,
’ and means whereby said friction clutch may
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be released to apply said spring energy- to
said driving member. -

2. A starter for internal combustion en
gines embodying thereln means for storing
spring energy, a’driving member adapted
t® be actuated by said energy, a driven mem-
ber, a rewmdlng mechanism, including there-
in a friction clutch adapted to be automati-
cally set by said spring energy, whereby

said driving member is normally ~held
against movement in one dnectlon, while
said rewinding mechanism is permitted to be
freely actuated to restore said spring energy,
a coupling member rotatable with said driven
member and adapted to be alternately con-
nected with said driving member and with
said rewinding mechamsm, means adapted
to leulhneously connect said coupling
member with said driving member and re-
lease said friction clutch, automatically act-
ing means whereby, with the exhaustion of
the spring energy, said coupling. member
will be disconnected from said driving mem-
ber and connected with said rewinding mech-
anism, means for automatically disconnect-
ing said coupling member from said rewind-
ing mechanism when the. desired spring

'enervy has been developed, and means where-
| by said friction clutch may be released to

apply said. spring energy to said driving
member

- 3. A starter. for internal combustlon en-

85
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gines, embodying therein means for storing

spring energy, a driving member adapted to
be actuated by said energy, a driven member,
a rewinding mechanism, including therein a
friction clutch adapted to be autonrlatlcalh7 set
by said spring energy, whereby said driving
member is normally held against movement

100

in one direction, while said rewinding mech-

anism is permitted to be freely actuated to
restore said spring energy, a coupling mem-
ber rotatable with said driven member and

adapted to be alternately connected with said -
-driving member and with said rewinding

mechanism, means adapted to simultaneously
connect said coupling member with said
driving member and release said friction
clutch. automatically acting means w hereby,

with the exhaustion of the spring energy,

said coupling member will be disconnected
from said driving member and connecred
with said rew 1nd1n(r mechanism, and sad
holding member will be snnultaneoualy set
to hold said rew inding mechanism against
return movement, means for 'mtonntlcally
disconnecting said coupling member from
said rew mdmv mechanism when the desired
spring energy Tas been developed, and means
w herebv S'ud fr 1ct10n clutch may be released
to apply said spring energy to said driving
member.

4. A starter for internal combustion en-
gines, embodying therein means for storing

110

115

120
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_ spring energy, a driving member adapted to
be actuated by said-energy, an-impact cou-

" pling carried thereby,arewinding mechanism.

- embodying, therein an impact. coupling op-
5 positely disposed to said first named ‘cou-
pling, and a friction clutch adapted to be au-
tomatically set by said spring energy, where-
_by. said- driving member is normally. held
- against movement in one direction while said
ip rewinding mechanism is permitted .to be

_ freely actuated to restore said spring énergys;.

a driven member, an impact coupling mem-
- ber mounted thereon and rotatable therewith,
. 'means normally holding said coupling mem-
15 ber out of engagtment with the impact
 couplings. of both said driving member and
. said rewinding mechanism, means adapted to
act simultaneously- with said last named
means whereby when said coupling member
20 18’ connected to said driving meéember, said
friction clutch will be released, and when
said coupling member is connected to said
rewinding mechanism said friction- clutch
. - will be set,” means -whéreby said coupling
25. member may be connected to said driving
member, automatically acting means discon-
necting said coupling. from said driving
member and connecting it to said rewinding
mechanism, and automatically acting means
30 for disconnecting said coupling member
from said rewinding mechanism when the

- desired spring energy has been-develcped.
- B, .A starter for internal combustion en-

gines, embodying therein means for storin

35 spring energy, a driving member . adapte
- to.be actuated by said energy, & driven mem-
- ber, a rewinding mechanism, said rewinding
- mechanism including  therein "a. friction

y . clutch adapted to.be automatically set by-
40. said spring energy whereby said. driving:

member is normally-held against moventent
in one direction, while being permitted to
~be freely rotated to restore said spring en-
ergy, a-coupling member rotatable with said

" 45 driven member adapted to be alternately con- .

" nected with said driving member and with
said rewinding mechanism, an oscillatory
lever adapted to engage said coupling mein-

ber, automatically acting means acting upon~

50 said lever whereby, with the exhaustion of
. the spring energy, said coupling member
~ will be disconnected from said driving mem-

. ber and connected with said rewinding mech-
"~ anism, means acting. upon said lever for
55 automatically disconnecting said - coupling
member from ‘said  rewinding mechanism

" when the desired:spring energy has.been de-

_ veloped, and means’ whereby said. friction }
* clutch may be released to.apply said spring ' » . rts

‘ “o. ... having a limited movemert-relstive to each 125~
.other and a spring carried by one.of said:

60 energy. ta said driving member. - .
¢ 6. A starter for internal combustion en-

gines, embadying therein means for ‘storing |

" spring energy, a driving member-adapted to

be actuated by said energy, a. driven member; |
65 rewinding mechanism, a holding member.|

v
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adapted to control said spring energy, a
coupling meinber rotatable with said driven
member adapted to be alternately connected
with said driving member and with said -
rewinding" mechanism, an oscillatory lever 7o

" adapted to engage said coupling member, a-

spring acting upcn said lever whereby, with
the exhaustion of the spring energy, said
coupling meémber will be disconnected from
said driving member and connected with y5
said. rewinding. mechanism, means acting-
upon said lever for automatically discon-
necting said coupling member from said re-,
winding mechanism when the desired spring
energy has been developed, and ' means go

“whereby said holding member may he re-

leased .to apply s2id ‘spring energy to said

.driving member. '

7. A starter for internal combustion en-
gines, embodying therein means for storing g5
spring energy, a’driving member adapted
to be actuated by said energy,a driven mem:
bet, a rewinding mecharnism, said rewinding -
.mechanism- including  ‘therein ‘'a. frictiom- -
clutch- adapted to. be automatically set by 90
said- spring energy whereby said:driving -
member is normally.held against movement -
in one direction; while being permitted to

"be freely rotated to restore said spring en- -
ergy, a coupling member rotatable with said 95
driven member adapted to- be alternately

connected with said" driving membér~and__

with said rewinding mechanism. an’oscil-
latory lever adapted to engage said coupling
membér, automatically acting means acting ‘100
upon said lever whereby, with the exhaustion

| .of the spring energy, said coupling member

will be:discorinected frem said-driving mem-
“her and connected with said rewinding mech-

anism, a cam-receiving a timely- movement 106

{rom sald driving member acting upon.said. .
lever for .automatically disconnecting said -

' coupling member {rom said rewinding mech-

anisin when  the desired spring energy has®

been - developed, and means whereby said 110~

friction clutch may be released to apply said

spring energy to said driving member. <=
8. A starter for internal combustion-en-

gines, embodying therein means for storing

spring energy, a driving member adapted to 115

be actuated by said .energy; a driven mem-
"ber,a rewinding mechanism, a helding mem- . .
ber adapted to control said spring energy, a
‘coupling-member rotatable with said driven

member adapted to be alternately connected 120 -

with said driving member amd with said.
rewinding - mechanism, an oscillatory lever.
adapted to engage said coupling member,
comprising twa pivotally connerted  parts

parts and acting upon thé other‘to force said
coupling away.from said rewinding mecha- -~
‘nism, a spring acting upon said lever where- .

by, with the exhaustion of the sprihg energy, 150

]

.
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said coupling member will be’disconnected

from said driving member and connected
with said.rewinding mechanism, means act-
ing upon said lever for automatically dis-
connecting said coupling member from said
rewinding mechanism when the desired
spring energy has been developed, and means
whereby said holding member may be ve-
leased to apply said spring energy to said
driving member.

9. A starter for internal combusticn en-
gines, embodying therein means for storing
spring energy, a driving member adapted to
be actuated by said energy, a driven mem-
ber, a rewinding mechanism, holding means
comprising a rotary plate having a rimn
thereon and forming a part of said rewind-
ing mechanism, a clamping member acting
solely through friction acting upen said rim,
and a spring normally setting said clamp-
ing member upon said rim, adapted to con-
trol said spring energy, a coupling member
rotatable with said driven member adapted
to be alternately connected with said driving
member and with said rewinding mechanism,
an oscillatory lever adapted to engage said
coupling member,. . automatically = acting

- means acting upon said lever whereby, with
- the exhaustion of the spring energy, said

30°

.35

- 40
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coupling member will be disconnected from
said driving member and connected with
said rewinding mechanism, a'cam receiving
a timely movement from said driving mem-
ber acting upon said lever for antomatically

disconnecting said coupling member from
~said rewinding mechanism when the desired

spring energy has been developed, means
carried by said lever whereby said clamping
member is attomatically released as said
coupling member is connected to said driv-

-ing member and is permitted to automati-

. 50

cally set as said coupling member is:discon-
nected from said driving member, and means

- whereby said holding member may be re-

leased to apply said spring energy to said
driving. memper. '

10. A starter
gines embodying therein means for storinZ
spring energy, a driving member adapted
to be actuated by said energy, a driven mem-
ber, a rewinding mechanism, holding means

- adapted to control said spring energv com-

- prising a rotary plate having a rim thercon’

1

60

65

and forming a part of said rewinding mech-
‘anism, a clamping member acting solely
through friction acting upon said rim, and
a spring -normally setting said clamping
member upon said rim. a coupling member
rotatable with said driven member adapt-
ed to be alternately connected with said
driving member and with said rewinding
mechznism, an oscillatory lever adapted to
engage said coupling member, antomatically
acting means acting upon said lever, where-
by, with the exhaustion of the spring energy,

for internal combustion en-.

1,097,899

' said epupling member.will be: disconnected
from said :driving member and connected

with said rewinding mochanism, ineans aét-
ing upon eaid lever for automatically dis-
connecting said coupling member from said
rewinding mechanism when the desired
spring energy has been developed, an arm
having a beveled surface adapted to engage
suid clamping member whereby said clamp-
ing member is antomatically releaszed as said

70

75

coupling meiriber is connected to said driv-

ing member and is permitted to automati-
cally set a5 said: coupling member is discon-

nected - freny sz‘ﬁd{- driving member, and

means whereby said holding member may be
released to apply said spring energy to said
driving member. - '

11, A ctavter for internal combustion en-
gines, embodying therein means for storing
spring energy, a driving member adapted
to be actuated by said energy having a cou-
pling surface at one end thereof, a driven
member mounted within and concentric with
said . driving member, a rewinding mecha-
nism, a coupling surface thereon parallel
with the coupling surface upon said driv-

"ing member and spaced away - therefrom,

said rewinding mechanism including there-
in a friction clutch adapted to be automati-
cally set by said spring energy, whereby
said driving ~member is normally held
against movement in one direction, while
being permitted to be freely actuated to
restore said spring energy; a coupling mem-
ber, splined upon, so as to be rotatable with,
said driven member adapted to be alter-
nately connected with said driving member
and with said rewinding mechanism, said
coupling ‘member having upon both ends
thereof clutch surfaces, means whereby said
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coupling. member may be connected with '

said driving member, automatically acting
means whershy, with the exhaustion of the
soring energy, said coupling member will be
disconnected from said driving member and
connected with said réwinding mechanism.,
means for autematically disconnecting said

coupling member from said rewinding mech-

anism when the desired spring energy has
been developed, and nieans whereby said
friction clutch may be released to apply said
spring energy to said driving member.
12. A starter for internal combustion en-
gines, embedying theréin means’ for storing

spring energy, a driving member adapted.

to be actuated by ‘said energy, a driven
member, a rewinding mechanism, including

therein a friction clutch adapted-to be auto-

matically set by said spring energy, whereby
said  driving member is mnormally 'held

against movement in ' 'one direction, while

said rewinding mechanism is. permitted to

be- freely actuated to™ restore said -spring.
energy, a coupling member rotatable with,
~said driven member adapted to be alter- 1

110
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with and spaced away -from said head;;a’ "~ .
coupling ‘member, and “a rewinding mecha-
nism mounted between said -head:-and said
plate and upon sald’ plate, whereby all the
operative parts of the: starter are exposed 7o
.and “accessible, and ‘acover ‘inclosing said -

nately. ¢onnected with said “driving mem-
ber and with said rewinding ‘mechanism, an
oscillatory - lever adapted- to engage said
~ ‘coupling ' member, . -automatically acting
5 means acting upon said lever, whereby with
the -exhaustion ‘of the spring energy, said
coupling member- will be disconnected- froni
‘'said” driving mémber and .connected ‘ith
said rewinding meéchanism, ‘means - acting
10 upon said -lever for automatically 'discon- .
necting said coupling mentber from said re-
winding mechanism when the desired spring.
energy has been developed, comprising a.
Geneva gear, a pin carried by said ‘driving
15 member, and a cam carried by said gear,
whereby. said gear will ‘be alternately ro-
tated in opposite directions from said driv-
‘ing member, and means whereby said fric-
_tion .clutch may be released to apply said | energy, a coupliig member rotatable with
20 spring energy to said driving mémber. *- | said driven member adapted to bhe alter- g5
-~ 13. A starter for internal combustion en- | nately connected with said’ driving member
gines, enbodying therein a driving member, | and with said rewinding mechanism, means
.a_driven member, a rewinding mechanism | whereby said coupling member may be.con- '
comprising a gear train, the last gear of | nected with said driven member, automati-
25 which is normally in mesh with the diiving | cally acting means- whereby, with the ex- go
member and the first gear of which is adapt- | haustion of the spring énergy, said coupling
ed to be -coupled directly. to the driven mem- |'member will be- "disconnected . from - said
ber, a friction clutch included in said re- | driven member and' connected with said re-
~ winding mechanism, means whereby said |'winding mechanism, means -for automati- -
$0 friction clutch may be made inoperative| cally disconnecting said coupling - member g5
with the actuation of the starter,” and a | from said rewinding mechanism- when - the
coupling’ member whereby said driving | desired spring energy: has’ been "developed,

mechanism,- = o R g ,
16.- A starter for internal ¢ombustion en-
_gines, embodying therein means for storing
‘spring energy, a driving -member adapted y5
to Le actnated by 'said -energy, a driven
member, a rewinding mechanism, -including
therein a friction clutch adapted to be auto- .
“matically set by said spring energy, where-
by said driving member -1s normally held go
against movement. in -one -direction, while -
said rewinding mechanism- is permitted to .
be -freely- actuated "té6 restore said spring

40
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memiber is coupled. directly to said driven
member and said driven member is-coupled
through said rewinding mechanism to said
driving member to apply the spring energy
directly to said driven member and indi-
rectly from said driven member to said driv-
ing member. = . , ;

14, A starter for internal combustion en-

_gines, embodying therein a’ driving member
9. to] ! b]

g driven member, a rewinding mechanism
comprising a gear train, the last gear of

_which is normally in mesh with the driv-

ing member and the first gear of which is

“adapted to be coupled directly to the driven

member, holding means acting solely
through friction, acting upon said rewind-
ing mechanism, means whereby said hold-
ing means are made inoperative with the
actuation of the starter and are rendered
operative during the rswinding: interval,
and a coupling member whereby said driv-

. ing member may be-alternately coupled di-

56

rectly to ‘said  driven member and said
driven member is coupled .through said re-
winding mechanism to said driving mem-
ber to apply the spring energy directly to

" . said driven member and indirectly from said

.60

driven member to said driving member.:

15. A starter for internal combustion en-
gines, embodying therein a spring- casing

" having mounted therein a spring and a.ro-

tatable. arbor therefor, said casing having a
head upon its forward face, a plate parallel

means whereby said friction clutch may be

rewinding mechanism whereby said mecha-
nism may be actuated manually..
17. A starter for internal combustion en-

‘gines, embodying .therein means for storing
spring energy, a driving member adapted to 105,

be actuated by said. energy, a driven mem- -
ber, a rewinding mechanism, including there-
in a friction clutch adapted to be automati-
cally set by said spring energy, whereby said .
driving inember is mormally held. against
movement in one direction, while said re-
winding mechanism is permitted to be freely
actuated to restore said-spring.energy, a
coupling member rotatable with said driven

niember adapted-to be alternately -connect- - 115"

ed with said driving member and with said
rewinding mechanism, means whereby said
coupling member may be connected with
said - driven member, automatically .acting

‘means whereby, with the exhaustion ‘of the 120

spring ‘energy, said: coupling member will -
be disconnected from said. driven  member

and connected with. said rewinding mecha-

nism; means for automatically-disconnect- -

.ing said coupling member from said re- 125

winding mechanism when the desired spring
énergy has been developed, means whereby
said friction clutch may be released:to ap:
ply said spring energy to said driving mem-

ber, and means comprising a clutch merpber 150"

110

released to apply said spring ehergy to said. .
driving. member, and means. carried by said 1%’
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qarried by shid rewinding mechanism,ﬂ,axi@ a

" said clutch - member, whereb,

5|

crank . member: adapted to-coGperate with
said mecha-
nism may be actuated manually. .

18:. A starter for internal combustion en-
gines, embodying therein means for storing
spring ene1gy, a driving member adapted to
be actuated by said energy, a driven mem-

_“ber, a‘ rewinding mechanism, a holding

10

member adapted to control said spring

* energy, a coupling member rotatable with.

said driven member adapted to be alter-

- nately connected with said driving member

. and with said rewinding mechanism, means
16

whereby said coupling member may be con-
nected with said driven member, automati-
cally acting means: whereby, with the ex-
haustion of the spring energy, said coupling

- member will be disconnected . from  said

20

driven ‘member and connected with said re-
winding- mechanism, ‘means for automati-
cally disconnecting said coupling member
from' said rewinding mechanism when the
desired spring ener%y has been developed,
means whereby said holding member may be’
released to apply said spring energy ‘to said
driving member, and means comprising a

- clutech member and a crank member carry-

ing ‘a removable member adapted to codper- .
ate with said clutch member, whereby said
mechanism may be actuated manually, and
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said- driven member direetly.

.39, A starter for internsl cembustion en-
gines embodying therein a spring actuated
 driving member, a rewinding mechanisty,

' friction clutch whereby said: driving mem-
| ber is controlled through said rewinding
mechanism, a driven meinber; a clutch mem-
ber carried thereby adapted to be normally
held in a neutral positien and to be alter-
nately connected -with said driving member
‘and with said rewinding mechanism, a lever

| controHling said clutch member, and respec-
tive means actin'géupon, said lever whereby -

‘said-laver may be oscillated*in one direc-
tion: to” connect said driving mermber and
said ‘driven-member. and in the opposite di-

normal inoperative position, whereby ali of
contzol of one lever.
fixed my signature in'the presence of two

tember, 1911. . : )
g .. BERNHARD VOLKMAR.

VAtt_est : .
"~ Crausia FrANCE,

Eucene WENING.

said erank member*may bs used to actuate

‘rection to connect said driven member and-
.said rewinding mechanism and return to its’

- In witness whereof; I have hereunto af-:

35

including therein” an automatically acting
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.the .functions of the starter are under the

 subscribing witnesses, this 18th day of Sep- -




