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To all chon it may concern; 
Beit known that I, BERN HARD WoLKAIAR, 

a citizen of the United States, residing in 
the borough of Bronx, in the city, county, 

5 and State of New York, have invented cer 
tain new and useful Improvements in 
Starters for Internal-Combustion Engines, of which the following is a specification, 

- reference being had therein to the accom 
10 panying drawings, which form a part 

thereof. 
My invention relates to starters for in 

tel'nal combustion engines, and more par 
ticularly to a type thereof adapted to turn 

15 the engine over a stifficient 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 

20 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 

25 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 

30 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 

35 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 

40 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 

45 the spring energy has become exhausted. 
A still further object is to provide a 

starter, wherein the holding member will 
act solely through friction and will be auto 
matically released during the direct move 

50 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 purposes, thus eliminat 

55 ing the development of any impetus in said 

driying, member prior to the actuation of 
said holding means. e 
A still further object is to provide a 

starter wherein the power stored in the Spring Will be applied through the driving 60 
member directly to the driven member E. 
the power for rewinding said spring will 
be applied by the driven member in a re Yerse direction, automatically acting means being provided whereby with the exhaus. 65 
tion of the spring energy, the coupling 
neans connecting the driving member and 
the driven member, will be automatically 
shifted to couple said driven member with 
the rewinding mechanism; and supple- 70 
mental means being provided whereby when 
sufficient energy has been developed in the 
Spring said coupling member will be dis 
connected from said rewinding mechanism and positioned in a neutral position. 75 
A still further object is to provide in 

connection with a clutch mechanism of 
the character described, a construction, whereby the proper clearance between the 
cooperating members of the clutch mecha- 80 
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 85 
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- 90 
gine power. 
A still 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, 95 
thus facilitating inspection and repairs. 
A still further object is to provide a 

starter wherein the spring or springs may 
be readily removed without taking apart 
the operative mechanisms. 100 
A still further object is to provide a 

starter wherein the driving member will be 
mounted upon the driven member, and will 
be so constructed as to constantly supply 
lubricant to said driven member in a man- 105 
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- 110 
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lihood of breakage or displacement of parts, 
and wherein the rewinding mechanism will 
be operative only upon the exhaustion of 
the spring energy. . . . . 
The invention consists in the novel fea 

tures of constructions and combination of 
parts, hereinafter set forth and described 
and more particularly pointed out in the 
claims hereto appended. 

o 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 

15 veloping spring energy manually; and Fig. 
4 is a detailed view of the coupling member 
actuating means. - - 

out the several views. . . . 
20. In the embodinent of my invention shown 

in the drawings, 1 indicates a head plate 
adapted to be attached to the chassis or 
engine frame of an automobile, which plate 
has mounted thereon a spring drum 2, hav 

25 ing a fixed head 3. Rotatably mounted with 
in the head 3, and head plate 1, is a driving 
member or spring arbor 4, acting upon 
which and the casing. 2 is a plurality of 
heavy coiled springs5. The drum 2 is non 

30 rotatable, the spring energy being applied 
through the driving member or spring arbor 
4, in starting the engine, and the power of 
said-engine being applied to said member 
by means of the rewinding mechanism 

35 which will be described hereinafter, to re 
wind said springs or restore the energy 
thereto. Mounted within the driving mein 
ber or spring arbor 4 is a driven member 6. 
which is provided with any suitable means 

40 whereby it 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 coöper 
ate with a coupling member 8 ailined to, and 

45 rotatable with, the driven member 6. Nor 
mally said coupling member 8 is discon 
nected from the coöperating clutch member 
7, so as to permit the driven member to run 
absolutely free of the driving member under 

50 normal conditions. Parallel with the head 3 
is a fixed plate 9, within which is mounted a 
hollow rotary shaft 10, carrying a plate 11 
having a circular rim 12 thereon. The 
shaft 10 rotates within an elongated 

55 bearing 13 carried by the plate 9, which 
bearing serves the twofold purpose of pre 
serving the alinement of the shaft 10, and 
coöperating with the holding mechanism by 
means of which the spring energy is held in 

60 the springs as and after they are rewound, 
and is released when it is desired to apply 
same to the driven meniber for starting the 
engine. The shaft 10 carries thereon a spur 
gear 14, by means of which said shaft is 

65 geared to the driving member so that the 

Like letters refer to like parts, through 

driving member is placed under the control 
of the holding and controlling mechanism 
through the shaft 10. Enmeshed with the 
gear 14 is a gear 15, carrying a pinion 16, 
said gear and said pinion 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 3 and the plate 9. The 
gear 19 in turn meshes with a gear 21 upon 
the driving member or spring arbor 4, thus 
forming a reducing gear train between said 
driving member or spring arbor 4, and the 
shaft 10 through which the said driving 
member is held inert or is reversely rotated 
to restore energy. to the springs 5, thus liti 
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 
such energy. 
Hung upon and adapted to act upon the 

rim 12. is a friction clutch member 22, hav 
ing a side recess therein which straddles said 
rim. Acting upon said clutch member. is a 
spring 23 which normally draws the mem 
ber 22 in the direction of rotation of the 
in 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 cooperating shoul 
der 25 upon the bearing 13. When the 
clutch member 22 is set against the shoul 
der or stop 25, the said clutch will be set 
through the power exerted by the springs 5, 
cr in other words, said clute will hold the 
reaction of said spring. At the 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 applied to the driven 
member. Furthermore, if the rim 12 be 
rotated in a direction 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 through the automatic 
action of the clutch 22. 
This construction is desirable in that as 

the clutch is set, it does not permit the rim 
12 to gather impetus or momentum under 

70 

75 

9. 

05 

. 23, the said spring will allow the clutch to 

15 

28 
the action of the springs, and thus permits . 
a clutch of comparatively small dimensions 
to control the great energy stored in Said 
springs. . : 

It will be observed that the gear system 
between the driving member and the hold 
ing clutch is always in mesh so that when 

125 

these gears are used as a rewinding neech 
anism, the power will be applied continu 
ously to rewind the springs, although the 130 
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5 

20 

25. 

a. . a arrangement of gears is such as ste relieve 

ried by the plate 9, is a controlling lever 

the clutch member 22 is automatically re 

haustion of the spring energy, the driven 
menaber will be automatically uncoupled 
from the driving member and coupled to the 

ing mechanism to cause said clutch mecha 
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the engine from too great a load during this 
rewinding interval, the driving member be 
ing geared down from the driven member 
during this interval. . . . . . . . . : 

Pivotally mounted in the bracket 26, car 

27-28 ly means of which the driving inem 
ber is coupled to the driven member and 
simultaneously with this coupling action, 

leased to... permit the free rotation of the 
driving in ember with the driven member. 
Iyeans are also provided in conjunction with 
said controlling lever whereby, after the ex 

rewinding mechanism, the holding clutch 
being reset simultaneously with the cou 
pling of the driven member to the rewind 
nism to be automatically actuated through 
the rewinding mechanish. Thus it will be 
observed that the driving member, when 
transmitting power to the driven member, is 
coupled directly thereto, and when rewind 
ing the springs is coupled thereto through 

30 
a reducing gear system. W 
To accomplish the coupling of the mem 

ber 8 with the shaft 10, provide said shaft 
... and said coupling, upon the adjacent faces 

35 

O 

45. 

50 

55 

pling of the driven member to the rewinding 
60 

clutch member 22, to simultaneously release 
65 said clutch member with the oscillation of 

ber 8. A flat spring 31 is carried by one of 
the parts as 28 of the controlling lever and 

. . . acts upon the other in a manner to nor 

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

than that of the spring 31, the action of said 

33, projecting into close.juxtaposition to, 

thereof, with crown gears or other equiva 
ent impact coupling means. 
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 coupling. 
surfaces upon these two parts. This inde 
pendent movement of the part 27, I 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 

mally hold the parts, 27-28 in alinement, 
and at the same time to accomplish a slight 

Acting upon the member 8, in a manner to 
normally draw it toward the shaft 10 is a 
spring 32, the tension of which is lighter. 
spring 32 accomplishing the automatic cou 
mechanism through the clutch member 8. 
Carried by the controlling lever is an arm 

and adapted to engage and displace, the 

the controlling 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 arm 33 is beveled as shown to secure a 70 
camming action in displacing said member 
and thus contribute toward ease in the trip 
ping of the starter. . . . . . . . . . 
The controlling lever and the clutch mem 

ber 8 are normally held in a neutral position 75 
wherein said member 8 will be connected 
with neither the driving member nor the re 
winding mechanism, and the clutch member 
22 will be set upon the rim 12. This condi 
tion is brought about when the desired en 
ergy has been developed 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 actuation 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 a timely actuation to said 
controlling lever. This mechanism prefers 
ably comprises a Geneva gear 34, mounted 

80 - 

35 

upon the head 3 and actuated by a stud 35 
carried by the driving member or spring 
arbor 4. The face of said arbor is cut away 
adjacent to the pin 35 in the manner usual 
in connection with Geneva gears, the coöp 

95 

eration between said gear and said: arbor 
preventing the over-running of this mecha 
nism through the impetus or momentum due 

00 to the violence of the impact between the pin 
35 and the said gear. Carried by the gear . . 
34 is a bevel 36, 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 32, and position the 
parts in the manner above referred to, which 
is the normal inoperative position of all 

OS 

O 
parts of the starter, excepting the holding 
clutch 22, which, when the other parts are 
normally inoperative, as well as during the 
rewinding interval, is in its normal opera 
tive position. 

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 

Acting upon the longest leverage of the . . 

together and release the 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 25 
chamber about said arbor to the driven mem. 
ber or shaft 6, so as to constantly lubricate this shaft, the Springs being always Sup 
plied with lubricating oil. s . . " .. 3 

Secured to the casing or drum 2, is an in: 180 

----- ... ---W- 
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closing hood 39 which covers the entire 
mechanism of the starter for the three-fold 
purpose of excluding dust and dirt from the 
parts, givies a finished appearance to the 

ss structure, and permitting ready access to the 
rewinding mechanism to facilitate the in 
spection, and repair thereof. . . . 

It will be observed that all of the mov 
ing parts of the starter excepting the driv 
ing and driven members are positioned for 
wary 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 
parisis 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 
ment of parts without disconnecting the 
starter from the engine. 
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 starter is exhausted without 

25 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 

so the springs so as to permit the subsequent 

C 

15 

2. 

actuation of the starter to turn over the en 
gine. To permit such manual development 
of energy in the springs. I provide the plate 
ill with a plurality of studs 40 adapted to 

sis be engaged by a removable collar 41 upon. 
the crank shaft 42, said shaft being pro 
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 

0 crank 42 I also provide with an impact cou 
pling face 44 adapted to coöperate with a 
similar coupling face 45 upon the driven 
member 6. 
The operation of the herein described ap 

45 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 

50 tioning the starter and holding it in the de 
sired relation to the engine so as to avoid a 
loss of allinement in the engine shaft and 
the drive;' member. If the springs have 
bee, so rewound as to have the desired en 

55 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 lever 
27-28, the forked end of which through its 
engagement with the coupling member 8: 
will reciprocate said member upon the driven 

65 member 6 so as to bring the right hand 
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clutch surfaces upon said member 8 into 
engagement with the coöperating 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 
33thereon will engage the bottom of the 
tfriction 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 
driving member and said Geneva gear be 
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 coöperating clutch 
surfaces upon said clutch members will 
maintain the coupling in the closed posi 
tion, but when the driven member 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 coöperating 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 

70 

75 

90 

95 

100 

05 
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engine shaft, and thus rewind the springs 
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ber 4, to rotate same in the reverse direction 
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 against any return movement 
by the friction clutch member 22 which op 

lo. 
erates automatically 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 possible 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 

20. 

25 

tion, during which movement through its: 
engagement with the arm 28 of the control 
ling lever, it will restore the controlling le 
verto its former position and uncouple or 
disconnect it from the shaft 10. 
Inasmuch as the friction clutch member 22 

acts constantly to hold the rim plate 11 
against a return movement, immediately 
upon the disconnection of the clutch member 
8 from the shaft 10, the power or the reac 
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 
35. 

which wear, would occur between the coöp-. 
ment of the clutch, member 8 from the shaft 
10, there would arise a condition under 
erating clutch surfaces upon the said clutch 
members with an accompanying objection 
able noise. To avoid this difficulty, I. em 40 
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. 31, 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 members 7 and 8 are in 
actual engagement. Upon the oscillation of 

55 

60. 

65 

the said controlling lever, under the control 
of the spring 32, the parts 27 and 28 will 
move in unison, but as the ever 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 81 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 
27 a slight movement in excess of that under 
the cam 36 thus affording slight clearance, 
between the clutch surfaces and avoiding the 
noise and wear above referred to. 

27-28, has fully disengaged the clutch sur 
faces 8 and 10 and the member 10 has ceased 

From the foregoing it will be observed 
that the clutch blocks is normally held by 
the cam 36 in a neutral position between the. 
clutch Surfaces and 10, and disengaged . 
from both of these surfaces. When the 79 
starter is actuated through the cord 37, the 
lever 27-28 is rocked against the tension 
of the spring 32 and away from the cam 36, 
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 

i to force the block 8 away from the surface 
into a neutral position, which tendency is 
overcome by the friction between these two 
clutch surfaces engendered by the energy of 
tion. Instantly upon the release of this fric 
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 
of the path of the arm 27, thus placing no 
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 can 36 is re 
stored to its normal position through the . . . 
continued rotation of the stud35, 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 31so as . 
to develop a tendency, of this spring to 

75 

80 

: the springs: 5. When the starter is in opera- . 

90 

95 

OO 

throw the arm 28, and with it the clutch 
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 

0. 
to rotate. Thereupon, the cam 36 will be-, 
come idle so that the clutch surface upon the 
block 8 will have a tendency to ride upon the 

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 31, occurring after the cam 36 has 
ceased to impart movement to the lever 
27-28, is a movement of said lever in excess 
of that imparted by said cam. 
If the engine should not start under the 

spring energy, the engine maybe started by 
handby using the crank 42, without the cols 
lar 41 thereon, in the usual manner, the pull 

. . . A 

similar surfaces upon the shaft 10, thus 
115 

125 

cord 37 being used to hold the members out 
of engagement with the shaft 10. If it be 130 

  



preferred to restore the energy to the 
springs, however, the collar 41 may 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 rewinding 
mechanism alone will then be actuated to 
rotate the driving member or spring arbor 

104 and develop the desireil energy in the 
springs. When the desired spring energy 
has been developed, all of the parts will be 

15 

20 

25 

30 

35 

40 

positioned as shown in Fig. 1, preparatory 
to the next actuation of the starter. When 
rewinding in the manner described, the fric 
tion clutch member 22 would prevent any 
kick-back upon the crank. 
Through the removal of the casing 39, the entire rewinding, holding, and controlling 

mechanisms will be exposed at the front of 
the starter, so that by merely removing said 
casing at any time, the condition of these 
mechanisms may be readily ascertained, or if 
repairs or renewal of parts are necessary, 
the same may be quickly and readily accom 
plished. 
The arrangement of parts is not only com 

pact, but all parts maybe inexpensively pro 
duced, and are few in number. 

It is not my intention to limit the invention 
to the precise details of construction shown 
in the accompanying drawings, it being ap 
E. that such may be modified without 
C eparting from the spirit or scope of the in 
vention. 
Having described my invention, what 

claim as new and desire to have protected by 
Letters Patent, is:- 

1. A starter for internal combustion en 
gines, 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 direction, 
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 

55 nected with said driving member, automati 
cally acting means whereby, with the exhaus 
tion of the spring energy, said coupling 

60 
member will be disconnected from said driv 
ing member and connected with Said re 
winding mechanism, means for automati cally, disconnecting said coupling member 

... from said rewinding mechanism when the 

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

2. A starter for internal combustion en 
gines embodying therein means for storing 
spring energy, a driving member adapted 
ty 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 member is normally 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 and adapted to be alternately con 
nected with said driving member and with 
said rewinding mechanism, means adapted 
to sinnultaneously 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 
energy 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 combustion en 

85. 

70 

75 

80 

85 

90 

95 

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 beautomatically 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. 
her 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 whereby, 
with the exhaustion of the spring energy, 
said coupling member will be disconnected 
from said driving member and connected 
with said rewinding mechanism, and sand 
holding member will be simultaneously set 
to hold said rewinding mechanism against 
return movement, means for automatically 
disconnecting said coupling member from 
said rewinding mechanism when the desired 
Spring energy has been developed, and means 
whereby said friction 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 

20 

25 
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spring energy, a driving member adapted to 
pling carried thereby, arewinding mechanism. 

freely actuated to restore said spring energy, 

be actuated by said energy, an impact cou 

embodying, therein an impact, coupling op 
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 
rewinding mechanism is permitted to be 
a driven member, an impact coupling men 
be mounted thereon and rotatable therewith, 

5 
means normally, holding said coupling mem 
ber out of engagement with the impact 
couplings, of both said driving member and 
said rewinding mechanism, means adapted to 

20 

25 

30 

act simultaneously with said last named 
means whereby when said coupling member 
is connected to said driving member, said 
friction clutch will be released, and when 
said coupling member is connected to said 
rewinding mechanism said friction clutch 
will be set, means whereby said coupling 
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 
for disconnecting said coupling member 
from said rewinding mechanism when the 
desired spring energy has been developed. 

5. A starter for internal combustion en 
gines, embodying therein means for storin 

35. 

... ber, a rewinding mechanism, said rewinding 

spring energy, a driving member, adapte 
to be actuated by said energy, a driven mem 

mechanism including therein a friction 
clutch adapted to be automatically set by . 
said spring energy whereby said driving 
member is normally-held against movement 

40. 

in one direction, while being permitted to 
be freely rotated to restore said spring en 

45 

50 

ergy, a coupling member rotatable with Said 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 meln 
ber, automatically acting means acting upon 
said lever whereby, with the exhaustion of 
the spring energy, said coupling member 
will be disconnected from said driving men 
ber and connected with said rewinding mech 

55 anism, means acting upon said lever for automatically disconnecting, said coupling 
member from said rewinding mechanism 

60 

when the desired spring energy has been de 
veloped, and means whereby said friction 
clutch may be released to apply said spring C . . . . -- . . . . . having a limited movement relative to each 125. 

other and a spring carried by one of said 
driving member. energy to said 6. A starter for internal combustion en 

gines, embodying therein means for storing spring energy, a driving member adapted to 
65 

be actuated by said energy, a digiven member, a rewinding mechanies, a holding member 

mechanism including therein a friction 

7. 

adapted to control 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 70 
adapted to engage said coupling member, a 
spring acting upon said lever whereby, with 
the exhaustion of the spring energy, said 
coupling member will be disconnected from 
said driving member and connected with 
said rewinding lechanism, 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 

75 

80 
whereby said holding member may be re 
leased to apply said spring energy to said 

, driving member. 
7. A starter for internal combustion 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, said rewinding 
clutch adapted to be automatically set by 
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 member-and--- 
with said rewinding mechanism, an oscil 
latory lever adapted to engage said coupling 
member, automatically acting means acting 100 
upon said lever whereby, with the exhaustion 

y 
ser 

of the spring energy, said coupling member 
will be disconnected from said driving mem 
ber and connected with said rewinding mech 
anism, a cam receiving a timely movement 
from said driving member acting upon said 
lever for automatically disconnecting said . 
coupling member from said rewinding mech 
anisin when the desired spring energy has 

110 been developed, and means whereby said 
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 holding 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 and with said. 
rewinding mechanism, an oscillatory lever. 
adapted to engage said coupling member, 
comprising two pivotally connected parts 

parts and acting upon the other to force said 
coupling away from said rewinding mecha : 
inism, a spring acting upon said lever where--. 
by, with the exhaustion of the spring energy, 1   



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 

is connecting said coupling member from said 
rewinding mechanism when the desired 
spring energy has been developed, and means 
whereby said holding member may be re 
leased to apply said spring energy to said 
driving member. 

9. A starter for internal combustic n el 
gines, embodying therein means for storing 
spring energy, a driving member adapted to 
be actuated by said energy, a drive melil 

5 ber, a rewinding mechanism, holding means 
comprising a rotary plate having a rin 
thereon and forming a part of said rewind 
ing mechanism, a clamping menaber acting 
solely through friction acting upon said rin, 

- 20 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 

25 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 

so coupling member will be disconnected from 
said driving member and connected with 
said rewinding mechanism, a can receiving 
a timely movement from said driving men 
ber acting upon said lever for automatically 

85 disconnecting said coupling member from 
said rewinding mechanism when the desired 
spring energy has been developed means 
carried by said lever whereby said clainping 
member is automatically released as said 

40 coupling member is connected to said driv 
sing member and is permitted to automati 
cally set as said coupling member is discon 
nected from said driving member, and means 
whereby said holding member may be re 

45 leased to apply said spring energy to Sait 
driving memper. 

10. A starter for internal combustion en; 
gines embodying therein means for storin spring energy, a driving member adapted 

50 to be actuated by said energy. a driven men 
ber, a rewinding mechanism, holding means 
adapted to control said, Spring energy com 
prising a rotary plate having a rin thereon 
and forming a part of said rewinding mech 

55, anism, a clamping member acting solely 
through friction acting upon said rin, and 
a spring normally setting said clainping 
member upon said rim, a coupling illenber 
rotatable with said driven member adapt 

60 ed 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 leyer, where 

65 by, with the exhaustion of the Spring energy, 
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said coupling member will be disconnected . 
from said driving member and connected 
with said rewinding illeghanism, means act 
ing upon said lever for automatically dis 
connecting said coupling member from said 70 
rewinding mechanism when the desired 
spring energy has been developed, an arm 
having a beveled surface adapted to engage 
said clamping member whereby said clamp 
ing member is automatically released as said 75 
oupling nember is connected to said driv 
ing member and is permitted to automati 
cally set as said coupling member is discon 
nected fron siiddriving member, and 
means whereby said holding member may be 80 
released to apply said spring energy to said 
driving member. 

11. A starter for internal combustion en 
gines, embodying therein means for storing 
spring energy, a driving member adapted 85 
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 90 
with the coupling surface upon said driv 
ing member and spaced away therefrom, 
said rewinding mechanism including there 
in a fiction clutch adapted to be automati 
cally set by said spring energy, whereby 95 
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 
theregf clutch surfaces, means whereby said 105 
coupling member may be connected with 
said driving member, automatically acting 
means wherhv, with the exhaustion of the 
spring energy, said coupling member will be 
disconnected from said driving member and 
connected with said rewinding mechanism 
means for automatically disconnecting said 
coupling member from said rewinding mech 
anism when the desired spring energy has 
been developed, and means whereby said 
friction clutch may be released to apply said 
spring energy to said driving member. 

12. A starter for internal combustion en 
gines, embodying therein means for storing 
spring energy, a driving member adapted 120 . 
to be actuated by said energy, a driven 
member, a rewinding mechanism, including 
therein a friction clutch adapted to be auto 
imatically set by said spring energy, whereby 
said driving member is normally held 
against movement in one direction, While 
said rewinding mechanism is permitted to 
be freely actuated to restore said Spring 

100 

O 

125 

energy, a coupling member rotatable with 
said driven member adapted to be alter- 130 

5 
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35 

20. 

25 

BO 

40 

- which is normally in mesh with the driv 
45 
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nately connected with said driving mem 
ber, 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 
coupling member will be disconnected from 
said driving member and connected with 
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 comprising a . 
Geneva gear, a pin carried by said driving 
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 
spring energy to said driving member. 
13.A. starter for internal combustion en gines, embodying therein a driving member, 

a driven member, a rewinding mechanism 
comprising a gear train, the last gear of 
which is normally in mesh with the diving 
member and the first gear of which is adapt 
ed to be coupled directly to the driven mem 
ber, a friction clutch included in said re. winding mechanism, means whereby said 

coupling member whereby said driving 
member 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, 
a driven member, a rewinding mechanism 
comprising a gear train, the last gear of 
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 

. 50 
ing mechanism, means whereby said hold 
ing means are made inoperative with the 
actuation of the starter and are rendered 
operative during the rewinding interval, 
and a coupling member whereby said driy 
ing member may be alternately coupled di 

55 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 

ss head upon its forward face, a plate parallel 

friction clutch may be made inoperative 
with the actuation of the starter, and a 

t e - 

with and spaced away from said head, a . 
Coupling member, and a rewinding mecha 
nisin mounted between said head and said 
plate and upon said plate, whereby all the 
operative parts of the starter are exposed to 
and accessible, and a cover inclosing said 
mechanism. . . . . . . . . . . . . . . . . . 

16. A starter for internal combustion e 
gines, embodying therein means for storing . . . 
Spring energy, a driving member adapted 75 
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, where 
by said driving member is normally held 80 
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- 85 
nately connected with said driving member 
and with said rewinding mechanism, means 
whereby said coupling member may be con 
nected with said driven member, automati 
cally acting means whereby, with the ex- 90 
haustion of the spring energy, said couplin 
member will be. disconnected from sai 
driven member and connected with said re 
winding mechanism, means for automati cally disconnecting said coupling member 95 
from said rewinding mechanism when the 
desired spring energy, has been developed, 
means whereby said friction clutch may be 

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 member is normally held against 110 
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 member 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-, i. 
ing said coupling member from said re-125 
winding mechanism when the desired spring 
energy 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 member iso. 

released to apply said spring energy to said - 
driving member, and means carried by said to 
rewinding mechanism whereby said mecha 

a d 
Y. 
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carried by said rewinding mechanism, and 8. 
said clutch member, whereb 
crank member adapted to coöperate with 

said mecha 
nism may be actuated manually. . . 

18: A starter for internal combustion 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, a holding 

O 

energy, a coupling member rotatable with 
member adapted to control said spring 

said driven member adapted to be alter 
nately connected with said driving member 
and with said rewinding mechanism, means 

15 

member will be disconnected from said 
20. 

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 
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 E. has been developed, 
means whereby said 
released to apply Said spring energy to said 
driving member, and means comprising a 
clutch member and a crank member carry 
ing a removable member adapted to coöper 
ate with said clutch member, whereby said 
mechanism may be actuated manually, and 

holding member may be 

loo?,899 

said crank member may be used to actuate 
said drivennember direetly. 

9. A starter-for-internal cenbustion en gines embodying therein a spring actuated 
driving member, a rewinding mechanish, 

35 

including therein an automatically acting 
friction clutch whereby said driving mem 
ber is controlled through said rewinding 
mechanism, a driven member, a clutch mem 
ber carried thereby adapted to be normally 
held in a neutral position and to be alter 
nately connected with said driving member 
and with said rewinding mechanism, a lever 
controlling said clutch member, and respec 
tive means acting upon said lever whereby 
said lever may oscillated in one direc 
tion to connect said driving member and 
said driven member and in the opposite di 
rection to connect said driven member and 
said rewinding mechanism and return to its 
normal inoperative position, whereby all of 

control of one lever. 
In witness whereof, I have hereunto af 

fixed my signature in the presence of two 
subscribing witnesses, this 18th day of Sep 
tember, 1917. . 

BERNHARD WOLKMAR. 
Attest: 

CLAUSIA FRANCIS, 
EUGENE WENING. 
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the functions of the starter are under the 


