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This invention relates to a recoil type of gasoline engine 
Starter. 

Starters for gasoline engines are known in at least . 
several different forms. These include the type where a 
rope is wrapped around a pulley and is pulled off the 
pulley in the function of cranking the engine. Another 
type is where a spring is wound and then released for 
exerting its tension in the cranking of the engine. Still 
a third type is where the rope is used on the pulley, but 
it is not pulled off the pulley since it is attached thereto, 
and a recoil spring is used for rewrapping the rope on 
the pulley after the engine has been cranked. It is this 
third type, namely the recoil type, to which this invention 
relates. 

Still further, gasoline engines commonly include fan 
blades which are sometimes constructed integrally with 
the fly wheel and magneto component of the engine. Of 
course the fan blades are available for cooling the engine 
while the engine is running. The present invention utilizes 
tihe fan blades in the process of cranking the engine, and 
it also arranges the starter parts adjacent the fan blades 
in a manner so as to avoid any impedence of the flow 
of cooling air to the engine. 

Other primary objects of this invention include the pro 
vision of an engine starter which does not place any load 
on either the engine shaft bearing or the starter beating. 
Further, the starter is arranged to provide optimum lever 
age with regard to the engagement of the starter with the 
engine so that only a low torque is required for pulling 
the rope in the cranking of the engine. Therefore, the 
starter is easily operated with only this minimum pull 
on the rope, but nevertheless the engine is rapidly rotated 
in the cranking operation. This particular feature is ac 
complished at least in part by eliminating any radial loads 
on the engine and starter bearings by having the starter 
engage the engine only in a circular path with respect to 
the engine center line. 

Still another important object of this invention is to 
provide an engine starter which is arranged to utilize 
the existing fan blades of the engine for the cranking 
function, but which nevertheless does not hinder the flow 
of cooling air to the engine. it is also noteworthy to men 
tion that the engine silhouette is even more compact thin 
those apparent on heretofore existing engines with recoil 
starters. This is accomplished by having the starter dis 
posed in a position immediately adjacent the engine fan 
blades with only a minimum of space required for the 
starter and by providing the air-inlet opening immediately 
outside of the starter itself. 

Other objects and advantages include the provision of 
a recoil type of engine starter which is inexpensive in its 
manufacture, easily maintained, especially easy to oper 
ate, which is adaptable to existing engine designs, and is 
reliable and Sturdy in its operation. 

Other objects and advantages become apparent upon 
reading the following description in light of the accom 
panying drawing, wherein: 

FIG. 1 is an external view of a fragment of a starter 
made according to this invention. 

FIG. 2 is a sectional view taken along the line 2-2 
of FIG. 1 and showing the starter pawl in the engaged 
position with the engine fan blades. 

FIG. 3 is a top plain view of the pawl area of the 
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starter shown in FIG. 2, and showing a fragment thereof, 
with pawl retracted. 

FIG. 4 is a bottom plan view of FIG. 3. 
FiG. 5 is an enlarged sectional view taken on the line 

5-5 of FIG. 3, and showing the pawl in the retracted 
position in solid lines, and in the extended position in 
dot-dash lines. 

FIGS. 1 and 2 show an engine and starter housing 1C 
including radially extending ribs 11 which support a bear 
ing 12. An engine crankshaft 13 is rotatably supported in 
the bearing 12, and the engine fan blades 14 are suitably 
mounted on the engine shaft 13 to rotate therewith, all 
in the common and any well-known construction. Of 
course the fan blades 4 rotate during the running of the 
engine to bring cooling air into the engine axially of the 
shaft 13, and the air enters the engine through a screen 
16 affixed to the engine housing 10 so the air can move 
along the axis of the shaft 3 and generally in the direc 
tion indicated by the arrows A. Thus the screen 16 has 
adequate openings 17 spaced throughout the areas inter 
mediate the housing ribs 11 and for the entrance of air 
into the housing 10 and on toward the engine cylinder 
(not shown). Thus it will be understood that the housing 
19 has its external portion designated 18 defining an air 
inlet opening designated 19, and this is actually the area 
in which the screen 16 is disposed to cover the air-illet 
opening 19. 
The starter itself is shown to include a pulley 21 having 

a hub 22 rotatably mounted on the bearing 12. The outer 
circumference or periphery 23 of the pulley 21 provides 
the usual groove for receiving the rope 24 which is coiled 
on the pulley 21. FiG. 1 shows that the extending rope 
24 has the usual handle 26 attached there to for purposes 
of gripping and thus pulling on the rope 24 in the usual 
function of rotating the pulley 21 to crank the engine 
by means of rotating the engine shaft 13. 

FIG. 2 also shows that the pulley 2 has radially extend 
ing ribs, such as he ribs 27 shown extending between the 
pilley hub 22 and the outer portion or periphery 23. Thus 
with only three, for instance, Tadially extending ribs 27, 
the pulley is provided with openings 28, shown on the 
right in FIG. 2. These openings are therefore available 
for the passage of air along the path described, and more 
specifically shown by the arrows designated B. Thus the 
cooling air can of course flow through the pulley 21 by 
virtue of the pulley being essentially open in the area 
designated 28, except for only three thin radially exteriding 
ribs 27, and FIG. 3 also shows the arrangement with the 
rib 27, 
A recoil spring 29 is disposed in a housing 31 centered 

on the shaft 13 and bearing 12. Thus the recoil spring 
29 would have one end anchored in the opening 32 in 
the pulley hub 22, and the other end of the spring 29 is 
suitably attached to the spring housing 31 which is turn 
is suitably affixed to the stationary be ring 12. ihus the 
usual pull of the rope 24 will rotate the pulley 21 on 
the bearing 12, and this will wind the spring 29 as the 
housing 31 is stationary. Release of the puli on the rope 
24 will permit the recoil spring 29 to unwind and the e 
by rotate the pulley 21 in the reverse direction to again 
recoil the rope 24 onto the pulley 21. 
A pawl 32 is pivotally mounted on the pulley 21 to 

be pivotal between the extended position shown in solid 
lines in FIG. 2 and in dot-dash lines in FEG. 5, and to 
the retracted position shown in soiid lines in FIGS. 3, 
4, and 5. Of course in the extended position of FIG. 
2, the pawl end 33 is extended to abut the fan blades 
14. It will therefore now be understood that any rotation 
of the pulley 21 will likewise rotate the attached pawl 
32 which, when extended as shown in FIG. 2, will trans 
late its rotation to the fan blades 14 and thus to the 
engine shaft 13 to crank the engine. 
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The pawl 32 has two trunnions 34 which are guided 
on Surfaces 36 and 37 on the pulley 21, as shown in 
FiG. 5. Also, the pulley includes abutment surfaces 38 
and 39 which engage the body 41 of the pawl 32, as when 
the raw is in the extended position, as shown in dot 
dash lines in F.G. 5. This therefore provides the neces 
sary conjection between the pulley 2i and the fan blades 
1-3 when the engine is being cranked. 
To clain the pawl on the pulley 21, at least upwardly 

as shown in i G. 2, and to also pivot the pawi in the 
miniher described, a lever 42 is utilized. The lever 42 
is filoted and conic cted to the ?ixed bearing or member 
12 by the ever nortion designated 43 which Surrounds 
the bearing or sleeve 12. A Snap-ring 44 is disposed actia 
cent the lever 42, and this of ccurse also secures spring 
housing 3 and he pulley 21 on the sleeve 12. The lever 
42 hits ai ai in 36 extending to the raw 32, and an open 
ing 47 in the rin -i6 receives the pawl body 41. The 
connection and relationship between the pulley 21 and 
the lever 42 is that they are the efore relatively rotatably 
mounted with the lever 42 therefore heing disposed be 
tween two stationary pieces 31 and 44. Therefore, upon 
initial retation of the pulley 21 by means of initial pull 
Cin the rope 24, the pawl lever 42 will not rotate, and 
it will therefore engage the moving pawl 32 and cause 
it to pivot from the retracted solid-line position of FIG. 
5 to the extcinded dot-dash line position. Of course fur 
ther rotation of the pulley 21 and corresponding move 
nent or rotation of the pawl 32 along with the pulley 
21, all will law critise the lever 42 to commence reta 
tion and ther rotate in unity with the pulley 21. Never 
theless, the jawl 32 remains extended and therey engaged 
with the fan sides 5 - for cranking the engine. 
When the pull on the ropic 24 is released to have the 

Tope recoil on the nulley 21, 1he spring 29 of course 
reverses the rotation of the pulley 21. This initial revcrse 
rotation will again bring the pawl 32 into contact with 
the ever 42 and thus again cause the paw to pivot. Of 
course this time the pivot is from the dot-dash line 
position of FIG. 5 to the solid-line position. It will also 
be notci and understood that cointinued rotation of the 
filley 21 will bring its abutment surface 48 into contact 
with the lever 42 and thereby cause the lever 42 to 
rotate in unison with the rotation of the pulley 21 in 
the recoil action. 
The pawl end 33 is shown to include an oblique or 

tapered surface 49 and an axially parallel surface 51 on 
the opposite side from the oblique surface 49. Thus the 
surface S1 presents a perpendicular surface with respect 
to the tips 52 of the fan blades 14, and thereby gives 
flash abutment between the surfaces 51 and 52, as 
desired. Conversely, when the engine is running and the 
fan blades 14 are rotating faster than the starting speed 
of rotation of the pulley 21, then the blades tips 52 will 
abit the oblique surface 49 and cause the pawl 32 to 
pivot to its retracted position and thereby be out of the 
way of the far blades 14, as desired. This action of course 
entails the slight rotation of the lever 42 by means of 
the release oil the rope 24 or the overrunning of the fan 
blades 14 and pivoting of the pawl 32 and the consequent 
displacement of the lever 42, as described. 

It will therefore also be now understood that the pulley 
2E is disposed within the plane of the housing air-inlet 
opening 19 to produce and provide for maximum air 
flow to the engine, and to have a minimum engine sil 
houette with only a slight axial distance required in the 
direction of the engine shaft 13 for the provision of the 
Starter. 

Further, the lever portion 43 surrounding the bearing 
12 is of a spring material and is effective in an axial direc 
tion with respect to the shaft 3 so that it adequately 
bears against both the bearing 12 upwarly in FC. 2 
: inst the snap-ring 44 downwardly in FG. 2. This there 
fore creates the necessary frictional drag for the lost 
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4. 
motion connection between the pulley 21 and the lever 
42 to assure the pivotal acion of the pawl 32, as de 
scribed. This simply entails a bend in the jewer portion 
i2, and such may be along the central lines designated 
53 in FG 1. 
The starter therefore does not require any separate 

pawl cup which is not only expensive in manufacture, 
requires Special pawls for engagement of the cup, blocks 
the flow of incoming air, but is simply not needed in this 
starter which is adapt: ble to conventional gasoline 
engines. Further, the starter does not operate with any 
radial force between the starter and he engine parts, 
such as the usually provided pawl clip, and thereby a 
low pling torque is all that is required for cranking 
the cngine, and the engine and starter bearings are not 
racially loaded. This results in an 8 percent less friction 
loss, found according to tests. 

While a specific embodiment of this invention has been 
shown and described, it should be obvious that certain 
changes could be made in the embodiment and the inven 
tion should therefore be determined only by the scope 
of the appended claims. 
What is claimed is: 
1. A recoil type of gasoline engine starter for use on 

an engine having fan blades connceted to the engine 
shaft for rotation there with, the combination comprising 
a pulley rotatably mounted for rotation relative to said 
fan blades, a pawl pivotally mounted on said pulley to 
be both pivotally retractable and pivotally extendable 
therefrom and being extendable into abutment with said 
fan blades to rotatably drive said fan blades in starting 
said engine, a lever operatively connected to said pawl 
and being related thereto in a lost motion connection 
with respect to the initial rotation of said pulley in both 
directions and being rotatable relative to said pulley for 
pivoting said pawl between the extended and retracted 
positions and with said lever being subsequently rotatable 
with said pulley, a rope trained on said pulley for rotating 
the latter whereby initial rotation of said pulley pivotally 
extends said pawl and additional rotation engages said 
pawl with said fan blades for cranking said engine, and 
a recoil spring connected to said pulley for rotating the 
latter in a direction to rewind said rope onto said pulley 
after said rope is pulled for starting said engine whereby 
initial rewind rotation of said pulley pivotally retracts 
said pawl from said fan blades. 

2. The subject matter of claim 1, wherein said pulley 
has a stop on one side of said pawl for limiting the pivot 
thereof in the extended position, and said pulley has a 
pocket for receiving said pawl in the retracted position. 

3. The subject matter of claim 2, wherein said paw 
has a first surface disposed parallel to the plane of said 
fan blades when said pawl is pivotally extended for abut 
ment with said fan blades, and said pawl has a second 
Surface disposed on the side opposite said first surface 
and oblique to said plane of said fan blades for being 
brushed over by said fan blades when said engine is 
running and said fan blades then overrun said pawl and 
pivotally retract the latter. 

4. The subject matter of claim 1, wherein said pulley 
and said lever are rotatably journaled co-axially with said 
shaft, and including two stationary pieces in said starter 
flanking said lever which rotationally slides between said 
pieces and under the influence of said pawl upon rotation 
of said pulley. 

5. The subject matter of claim 4, wherein said ever 
is yieldingly urged axially between said pieces for sliding 
frictional contact therebetween and thereby assuring the 
relative rotation between said lever and said pulley. 

6. The Subject matter of claim 1, including a stationary 
housing for said recoil spring and with said lever being 
rotatably slicable on said housing for inducing the rela 
tive rotation of Said Fever with respect to sail pulley. 

7. The Silhject matter of claim 1, including a housing 
sl: fl'Olilding Slid starter and having an air-intet opening 
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adjacent said pulley on the side thereof opposite said fan 
blades, and said pulley having openings therethrough in 
the direction between said air-inlet opening and said fan 
blades for axial flow of cooling air to said engine. 

8. The subject matter of claim 7, wherein said pulley 
rotates in a plane adjacent the tips of said fan blades 
and said pulley is at least in part disposed in the plane 
of said air-inlet opening for optimum flow of cooling air 
to said engine. 

9. The subject matter of claim 8, including a screen 
disposed in said air-inlet opening. 

10. The subject matter of claim 1, wherein said rope 
is located on the periphery of said pulley and said paw 

6 
is located only a slight distance radially inwardly from 
said periphery, and said pawl engages said fan blades 
only in the direction of rotation of said fan blades and 
is free of any radial contact with said fan blades and 
thereby is free of any radial loading of parts of said 
engine and said starter. 
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