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28 Claims. (C. 123-179) 
My present invention relates to an improved 

automatic starting mechanism for internal com 
bustion engines, and particularly to that type of 
mechanism involving an automatically closed 
starting switch or circuit maker for the electric 
starting motor or starter of the engine. The 
starter Switch or circuit maker is included in the 
electrical System of an automotive vehicle, and 
the Switch is closed for the purpose of cranking 
Or re-cranking the engine. The circuit maker or 
starting switch is opened and retained ini open 
position by vacuum-actuated means when the en 
gine is running and the switch is also opened 
and retained in open position by direct-acting de 
Vices under control of the throttle mechanism 
When the engine is running, as well as when 
the engine is not running. 
The cranking operation of the engine is per 

mitted to be automatically accomplished, by the 
action of the starter or starting motor, when the 
accelerator or fuel control lever is depressed, and 
by the throttle mechanism in connection with a 
vacuum-operated unit responsive to action of the 
engine when the latter is running. 
By the utilization of the mechanism of my in 

vention, if the engine stalls at any time while the 
ignition is on in the electrical system of the 
Vehicle, the re-cranking operation of the engine 
may be accomplished by action of either manual 
Or pedal mechanism for controlling the fuel Sup 
ply to the engine. Upon starting the engine, as 
Soon as the engine fires, the high vacuum in the 
intake manifold is utilized in connection with 
a suction-diaphragm to open the circuit maker 
or starter switch, and as long as the engine con 
tinues running and current is supplied to the 
starter switch from the electrical system of the 
automotive vehicle, the contact points of the 
starter switch are held open so that no current 
can flow to the starter. 
By means of my automatic starter mechanism 

in combination with the throttle control mecha 
nism of the engine, I am enabled to control and 
regulate the fuel mixture Supply throughout the 
entire operation of the engine by means of the 
usual accelerator pedal, and at the same time the 
starting mechanism is controlled and is available 
at all times for automatic Operation when re 
quired for that purpose, i. e. for cranking the 
engine. 
My invention consists essentially in certain 

novel combinations and arrangements of parts 
involving the throttle mechanism, the starting 
mechanism, and a vacuum-operated unit, as will 
hereinafter be more fully set forth and claimed. 
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In the accompanying drawings I have illustrated 
one complete example of the physical embodi 
ment of my invention wherein the parts are com 
bined and arranged according to one mode I have 
thus far devised for the practical application of 
the principles of my invention. It will be un 
derstood that various changes and alterations 
may be made in the exemplified structure within 
the Scope of my claims without departing from 
the principles of my invention, and therefore I 
do not limit myself to the specific arrangement 
of parts shown in the accompanying drawings. 

Figure i is a conventionalized view in eleva 
tion, showing a motor and its fuel control mech 
anism, the starter and starter switch, and the 
adaptation thereto of my automatic starting 
mechanism. 

Figure 2 is a vertical sectional view of the car 
bureter and the intake manifold, showing the 
throttle mechanism and the switch control mech 
anism, together with the vacuum-controlled unit. 

Figure 3 is a detail view of the cam device of 
the automatic control mechanism for the starter 
switch. 

Figure 4 is a vertical sectional view of the vac 
uum-operated unit, showing a retarding valve for 
the suction-diaphragm, and also showing the 
cam mechanism which co-acts with the throttle 
mechanism. 

Figure 5 is an enlarged sectional view of the 
housing for the starter switch or circuit maker, 
showing the latter in open position, and retained 
in that position by the suction-diaphragm of Fig 
lure 4. 

Figure 6 is a detail view of the cam head which 
co-acts with throttle device, and disclosing three 
cam faces on the head, two faces for positively 
holding open the starter switch, and an interme 
diate face which operates to permit automatic 
closing of the starter Switch. 

In order that the general arrangement, assem 
bly, and utility of parts, according to one mode 
I have so far devised for the practical applica 
tion of the principles of my invention, may be 
understood I have shown in Figure 1 a conven 
tional internal combustion engine with its elec 
tric starter or motor 2, and a carbureter of suit 
able type is indicated at 3. These elements, and 
other elements. Of the equipment, are illustrated, 
for convenience, at one side of the engine, but 
it will be understood that the invention may 
readily be adapted to various makes or types of 
automobile engines, and the location of parts may 

The usual intake manifold connects the car 
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bureter 3 with the engine , and the fuel supply 
as here illustrated, is controlled by the usual de 
pressible pedal-accelerator or bell crank lever 5 
that is mounted on the rock shaft 6 which is jour 
naled in suitable brackets as usual. 
The accelerator pedal 5 is held uplifted by 

means of a spring 7 anchored at one end and con 
nected at its other end to a lever arm 8 of the 
accelerator. Another arm 9 of the bell crank 

5 

the latter is running, the starter switch is opened 
and may be held open; and in addition, positive 
means in connection with the can faces 6 and 
8 are employed for opening the starter switch 
and for holding it open; and the intermediate 
can face is adapted under certain conditions, 
to allow the Spring 28 to automatically close the 
starter switch. 
The vacuum operated unit includes a casing 30 

lever is connected as usual by the link or rod 0 10 which forms a chamber in which the flexible dia 
to the throttle lever which latter lever is 
mounted as usual on the pin f2, and the throttle 
or fuel control valve 3 is mounted on the pin 
and located within a portion of the carburetor 
to control supply of fuel mixture to the intake 
manifold, 4, of the engine. 
In converting this well known throttle mecha 

nism or fuel control mechanism for my OWn use, 
I employ a cam lever 4 that may be fixed on an, 
extension of the pivot pin 2 of the throttle, and 
of course exterior of the carburetor and of the 
throttle lever f. This auxiliary, or cam lever 4 
is equipped with a cam-head 5 of arcuate shape. 
and is fixed on the pin 2 in adjusted position, to 
swing or turn with the throttle lever when 
the accelerator 5 is depressed, and when the pedal 
is uplifted by tension of the spring f after pres 
sure is released from the accelerator. The cam 
head is fashioned with three distinct can faces, 
as 6, 7, and 18, the two faces 6 and 8 being 
adapted to cooperate with other parts to be de 
scribed in the performance of the function of 
holding open the automatically closed starter 
switch, and the intermediate face being 
adapted to permit automatic closing of the starter 
SWitch. 
The electric switch or circuit maker for the 

starter or electrical motor 2 is enclosed within a 
housing 9 that may conveniently be attached, as 
shown, on the top of the starter 2, and a wire 20 
and battery B of the electrical System of an 
automotive vehicle, which includes the ignition 
system, are indicated in Figure 1. The Wire 20 
is connected to a terminal post 2, and within 
the housing a spring blade 22 is mounted on the 
post for co-action with a stationary contact point 
or button 23. These parts, the spring blade and 
the button form the two contact points of the 
automatically closed circuit maker or switch for 
the starter or starting motor 2. 
The circuit maker is closed by pressure on 

the spring blade from a roller 24, of non-con 
ducting material, which roller is journaled in the 
free end of an arm 25 of the spring lever or Switch 
lever, and the lever is pivoted at 26 in the walls 
of the housing 9. 
The upper or outer arm 27 of the switch lever 

has secured thereto a spring 28, and the latter is 
anchored to a bracket 29 attached to the exterior 
of the housing 9. The spring 28, it will be seen, 
is adapted, through its tension, to pull the lever 
arm 27 to the left in Figure 5, and Swing the arm 
25 to the right, thus causing the roller 24 to ride 
down the free end of the spring blade into con 
tact with the button 23, to close the starter 
switch, and thus energize the starter 2 for crank 
ing the engine. 
The spring is thus adapted to automatically 

close the switch at all times, in the absence of a 
greater force that may be applied to the arm 2 
of the switch lever to open the switch or hold it 
Open. 
Through the movement of the Switch lever 

25-27 and a vacuum-operated unit responsive to 
suction in the intake manifold of the engine while 
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phragm 3 is mounted, and a spring 32 at the en 
gine or vacuum side of the diaphragm, is inter 
posed between the diaphragm and one of the walls 
of the casing. This spring, under tension tends 
to resist Suction at the vacuum side of the dia 
phragm, and is compressed by the diaphragm 
When the latter is moved to the right, as in Figure 
4, under suction from the engine. In the ab 
sence of suction at the vacuum side of the dia 
phragm, the Spring 32 tends to move the flexible 
diaphragm away from the vacuum side of the 
enclosing casing, and toward the starter switch, 
i. e. toward the left in Figure 4. When the en 
gine is running and a vacuum condition exists 
in the engine, the flexible diaphragm is pulled 
by suction to the right as in Figure 4. 
A Suitable pull-wire or flexible connection 33 is 

attached at the pressure side of the diaphragm, 
at the center thereof and axially alined with the 
spring 32 at the vacuum side of the diaphragm, 
and adjacent to the diaphragm, the wire is sup 
ported to slide in bearings as 34 and 34’ under 
movement in either direction of the flexible dia 
phragm. The pull wire or connection 33 is sup 
ported throughout its length in operative posi 
tion, within a sheathing or tubular cover 35, 
which possesses sufficient rigidity to permit 
proper disposition of the pull wire in its exten 
sion toward the starter switch. The supporting 
sheathing or cover 35 for the wire may be ad 
justed as to its position and shape or form in 
accord with the location of the starter switch in 
respect to the vacuum-operated unit and the 
sheathing provides a support in which the neces 
sary longitudinal movement or sliding of the 
wire is freely accomplished. 
The tubular sheathing is supported at the 

bracket bearing 34’ of the vacuum operated unit, 
and also by bracket 36a attached to the housing 
of the starter switch, and the pull wire passes 
through a guide sleeve 36 of this bracket, and 
also through a hole in the upper free end of the 
arm 27 of the switch lever. After passing through 
the hole in the lever arm, the end of the wire is 
provided with an anchor, stop, or abutment 37 
of suitable character, here shown as a nut on 
the threaded end of the wire. In Figure 5 the 
end portion of the wire has free play in the sleeve 
36', the perforated end of the lever arm 27 and 
the tubular sheathing 35, but the spring 28 and 
the stop 2 are so adjusted that a pull on the 
Wire to the right to the position of Figure. 5, 
causes the arm 27 of the switch lever to swing 
to the right, and arm 25 to swing to the left, 
freeing the roller 24 from contact with the spring 
blade 22, and thus opening the starter switch or 
circuit maker. In Figure 5, the diaphragm in 
the position of Figure 4 has, under action of 
suction, pulled the wire to bring the stop or abut 
ment 37 into contact with the lever arm 27, and 
the abutment is holding the lever in open posi 
tion against the tension of the expanded spring 
28 of the switch. In the absence of a vacuum at 
the engine side of the diaphragm, the compressed 
spring 32 forces or pushes the diaphragm to the 

: 



left in Figure 4, thus sliding the wire in its sup 
porting sheath and moving the abutment 3 to 
the left in Figure 5, thus freeing the arm 27 of 
the lever from the pull of the diaphragm. When 
thus freed, the arm 2 is pulled by the extended 
spring 28, the arm 25 is swung to the right, and 
the roller 24 rides down the free end of the spring 
blade into contact with the button 23, thus clos 
ing the starter switch. 
This described automatic closing of the switch 

is permitted only when the intermediate, de 
pressed cam face 7 of the cam head 5 is along 
side of a lug 43 rigidly secured in adjusted posi 
tion on the wire between the two guides or sup 
ports 34 and 34 supported on and from the cas 
ing of the diaphragm. 
The diaphragm casing is attached by means 

of a threaded nipple 38 to the intake manifold 4, 
above the throttle 3, and between this connec 
tion with the manifold and the diaphragm, a 
valve casing 39 is interposed adjacent the valve 
seat 40 in one wall of the casing, which seat has 
a port opening into the Casing at the vacuum 
side of the diaphragm. A tapered slide valve 4 
having a central inner bore or passage alined 
with the diaphragm port and the nipple 38 is 
located in the chamber formed by the casing 39, 
and a spring 42 tends to urge this tapered valve 
to the left in Figure 4 to occupy the seat 40, for 
the purpose of reducing the capacity for Suction 
at the vacuum side of the diaphragm, and, under 
other conditions, as when re-cranking the engine 
after the latter is stalled, for increasing the ca 
pacity or volume of suction. Thus, when the 
tapered plug valve occupies its seat, under ten- ; 
sion of the spring 42, the suction area is reduced 
to the capacity or area of the bore of the plug 
valve, while with the valve in the open position 
of Figure 4 the suction area is increased by the 
added space surrounding the valve and within 
the seat and the valve chamber 39. 
As indicated in the drawings, when the engine 

is at rest, the accelerator 5 is uplifted, and the 
throttle valve is in substantially closed position 
of Figure 2, the cam lever, under control of the 
throttle pin 2 is in position of Figure 3 with its 
cam face 6 in frictional contact with the lug 
43, thereby holding the wire 33 taut and the lever 
arm 27 over to the right in Figure 5 with the 
starter Switch Open. 
By depressing the pedal. 5, after the ignition 

switch has been turned on or closed, the engine 
is cranked without necessity for attention. On the 
part of the vehicle driver to any other device, 
and the pedal is depressed in usual manner for 
controlling the supply of fuel mixture to the in 
take manifold and cylinders of the engine. As 
the throttle is advanced or opened, the turning 
movement of the throttle pin f2 swings the cam 
lever 4 synchronously with the throttle lever 
f, and the cam face 6 of the cam head 5 rides 
across the adjoining face of the lug 43. As the 
cam head advances in its swinging movement the 
depressed cam face 7 moves into position oppo 
site the lug, and because of the absence of suction 
at this early stage of the starting operation, the 
spring 32 and the switch spring 28 are free to 
push and pull the connecting wire 33, thus locat 
ing the lug 43 in the depressed cam face . This 
action of the expanded Spring 28, in its contract 
ing movement, swings the switch lever and there 
by closes the starter switch and the electric 
starter is energized. 
As soon as the engine is firing, the suction 
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diaphragm toward the vacium side thereof 
against tension of the spring 32, thereby pulling 
the wire or sten 33, and withdrawing the lug 43 
from the depressed cam face to the position of 
Figure 4. By the same movement of the wire 
or stem 33 the switch lever 25-27 is pulled to 
position of Figure 5 to open the switch against 
the tension of spring 28, and the starting motor 
is thereby cut out. 
To prevent the throttle being opened too wide 

at the time of cranking the engine, the shoulder 
8' between the cam face 7 and the cam face 8, 

limits the movement of the arcuate cam head by 
forming an abutment for the lug 43. 

It will be understood that under some condi 
tions, as for instance, when the automobile is 
ascending a steep hill, and with the throttle wide 
open, there is practically no. vacuum condition . 
existing beyond the suction which draws the 
fuel through the intake manifold, even though 
the engine is running. Under this, and similar 
conditions, the cam face f8 co-acts with the lug 
43 to hold the diaphragm to the right, or vac 
uum side, of the housing. Thus, the cam section 
8 performs the same function of holding open 

the starter switch when the engine is running 
and there is no vacuum to move the diaphragm, 
in the same manner that can section 6 holds 
open the starter switch when the engine is not 
running and there is no vacuum. 
During the cranking operation, to prevent the 

diaphragm from being moved to the right Or vac 
uum. side by engine suction as the cranking 
speeds, one or both of the springs 28 and 32 are 
of sufficient strength or tension for this purpose. 
Under abnormal cranking conditions, as when 
the engine has been stalled and is being re 

60 

65 

70 

created in the cylinders and manifold 4 pulls the 75 

cranked, these springs may have a tendency to 
energize the starting motor before the engine has 
come to rest, should the attempt be made to re 
crank the engine before it ceases movement. Un 
der these conditions it is necessary that the clos 
ing of the starter switch be slightly delayed. 
For this delayed closing of the starter switch 

5 and the energizing of the starting motor to re 
crank the stalled engine, I provide the bleeder 
valve 4, which while under these conditions is 
occupying its seat, and, therefore permits air to 
enter the vacuum side of the housing slowly. 
The slow movement of air to the vacuum side of 
the diaphragm, delays the movement to the left of 
the diaphragm, and during this delayed move 
ment the engine comes to rest, after which the 
starter switch is closed for re-cranking of the 
engine. 
This retarding of the closing action of the 

starter switch, when the engine is being re 
started or re-cranked, permits the engine to come 
to a complete rest before the engine is cranked 
or re-started, and before the starting motor gears 
engage the fly wheel of the engine, thus remov 
ing the possibility of a clash of the starting gears. 
When the engine is running, the diaphragm is 

pulled to the right in Figure 4 by suction through 
the intake 4, and the diaphragm spring 32 is thus 
compressed. The valve 4 is pulled away from 
its seat 40, compressing the valve spring 42, and 
in this position of the valve the vacuum is per 
mitted to pull through the center bore of the 
valve, as well as through the valve chamber ex 
terior of the valve. 
In the event of a failing vacuum, the spring 42 

will close the valve 4 to its seat 40, thus reduc 
ing the area of the suction pull at the vacuum 
side of the diaphragm, and permit air to leak . 



4 
slowly back into the diaphragin housing, as the 
switch spring 28 and the diaphragm spring 32 
force the diaphragm and its stem to the left in 
Figures 4 and 5, to permit closing of the starting 
switch. 
In applicant's copending application Serial No. 

500,947 there is disclosed a mechanism through 
the medium of which the closing of the starting 
motor circuit is effected by operation of the ac 
celerator pedal and such mechanism is claimed 
broadly therein. The claims in this application 
are directed only to the specific mechanism which 
is disclosed herein. 

Having thus fully described my invention, what 
I claim as new and desire to secure by Letters 
Patent is: 

1. In a starting mechanism for internal com 
bustion engines, the combination with a fuel con 
trol mechanism, a starting Switch, and a Spring 
operated lever tending to automatically close the 
switch, of means operable with the control mech 
anism for holding said lever, and co-acting ele 
ments of said fuel control mechanism and the 
last mentioned means for releasing said lever. 

2. In an automatic starting mechanism for in 
ternal combustion engines, the combination with 
a fuel control mechanism, a starting Switch, and a 
Spring-operated lever tending to close said switch, 
of means for releasing Said lever, and vacuum 
operated means for opening the switch in con 
nection with said lever and for holding said lever 
when the engine is running. 

3. In a starting mechanism for internal com 
bustion engines, the combination with a fuel con 
trol mechanism, a starting switch, and a spring 
pressed lever tending to close said Switch, of 
means for releasing said lever, vacuum operated 
means for opening said switch in connection with 
said lever, and means operable under suction from 
the engine for delaying the release of Said lever. 

4. In an automatic starting mechanism for in 
ternal combustion engines, the combination with 
a fuel control mechanism, a starting switch, and 
a spring-operated lever for closing said Switch, 
of a vacuum operated unit having a stem. Con 
nected to said lever and a lug on Said stem, a can 
lever operable with the fuel control mechanism, 
and a cam-device on said lever for co-action with 
said lug to permit closing of the switch. 

5. The combination in an automatic starting 
mechanism for internal combustion engines with 
the fuel control mechanism, a cam lever operable 
with said mechanism and a plurality of cam faces 
mounted on said lever, of a vacuum-operated unit 
including a stem, a lug on said stem for co-action 
with said can faces, a starting Switch and inde 
pendent means for automatically closing said 
switch, and an operative connection between said 
stem and said independent means. 

6. In a starting mechanism for internal com 
bustion engines, the combination with a fuel 
control mechanism, a starting Switch, and a 
Spring-pressed lever tending to close said switch, 
of means for releasing said lever, vacuum oper 
ated means for opening said switch in connec- 6 
tion with said lever, said vacuum operated means 
including a housing communicating with the 
intake manifold of the engine, a diaphragm in 
the housing, a Spring-closed suction-opened 
valve between the housing and manifold, and said 
valve having an interior bore whereby a delay 
is caused in the release of said lever and auto 
matic closing of said switch. 

7. In a starting mechanism for internal com 
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2,261,232 
bustion engines, the combination with a fuel 
control mechanism, a starting switch, and a 
Spring-pressed lever tending to close said switch, 
of means for releasing said lever, vacuum oper 
ated means for opening said switch in connec 
tion with said lever, said vacuum operated means 
including a housing communicating with the in 
take manifold of the engine, a diaphragm in 
Said housing and a spring in the housing bear 
ing against the suction-side of the diaphragm, 
a valve casing having a seat between the hous 
ing and manifold, a suction-opened valve in the 
casing and a spring adapted to close said valve, 
and Said valve having an interior bore whereby 
a delay is caused in the release of said lever and 
automatic closing of said switch. 

8. In an automatic starting mechanism for 
an internal combustion engine having an in 
take manifold, the combination with a housing 
in communication with the manifold and a diaphragm in the housing, of a fuel control 
mechanism, a starting switch, a spring-oper 
ated lever tending to close said switch, a movable 
stem connecting said diaphragm and lever, con 
trol means on Said stem, and means in connec 
tion. With the fuel-control mechanism for co 
action with said control-means for releasing said 
lever. 

9. In an automatic starting mechanism for 
an internal combustion engine having an intake 
manifold, the combination with a housing com 
municating with the manifold, a suction dia 
phragm in the housing, a fuel control mechanism. 
a starting switch, and a Spring-actuated lever 
tending to close said switch, of a movable Stem 
connecting the lever and diaphragm and a lug 
on the stem, a lever operative with the fuel con 
trol mechanism, a cam face on the lever for CO 
action with said lug to hold the switch Open, 
and another face on the lever for co-action With 
the lug to permit closing of the switch. 

10. Automatic starting mechanism for internal 
combustion engines comprising a battery, a start 
ing, motor adapted to receive current from said 
battery, a control switch for controlling the ef 
fectiveness of the starting motor, automatic 
neans for closing said switch, a movable mem. 
ber cooperating with said switch closing means 
for controlling the operation of Said Switch, said 
member being so constructed that whenito 
cupies a position at one extreme of its move 
ment the switch closing means is prevented from 
closing the Switch, when said member occupies 
an intermediate position the switch closing means 
S. permitted to operate to close said switch and 
when Said member is moved to the other extreme 
of its movement the switch closing means is again 
prevented from operating, and means for mov 
in Said member to its several positions. 

11. Automatic starting mechanism for internal 
busion engines comprising a battery.as 

n&nctor adapted to receive Current from Said 
battery, a control switch for controlling the ef 
fectiveness of the starting motor, automatic 

5 neans for closing said Switch, a movable mem 
ber cooperating with said Switch closing means 
for controlling the operation of Said switch, said 
ember being so constructed that when it 

Pies a position at one extreme of its OWenent 
the Switch closing means is prevented from clos 
ing the Switch, when said member OCCupies an 
intermediate position the switch closing means is 
permitted to operate to close said SWitch and 
When said member is moved to the other extreme 
of its movement the switch closing means is 



again prevented from operating and manually 
operable means for moving said member to its 
several positions. 

12. Automatic starting mechanism for internal 
combustion engines comprising a battery, a start 
ing motor adapted to receive current from said 
battery, a control switch for controlling the ef 
fectiveness of the starting motor, resilient means 
normally tending to close said switch, a movable 
member cooperating with the switch closing 
means to control its operation as said member is 
moved to different positions normally preventing 
the closing of the switch when the engine is not 
running, and means for moving said member to 
a position to permit closing of the switch in order 
to enable the engine to be started, said member 
being also movable by said moving means to 
another position to prevent closing of said switch 
by said resilient means when the engine is oper 
ating under its own power. 

13. Automatic starting mechanism for internal 
combustion engines comprising a battery, a 
starting motor adapted to receive current from 
Said battery, a control switch for controlling the 
effectiveness of the starting motor, resilient 
means normally tending to close said switch, a 
movable member cooperating with the switch 
closing means to control its operation as said 
member is moved to different positions normally 
preventing the closing of the switch when the 
engine is not running, means for moving said 
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member to a position to permit closing of the . 
Switch in order to enable the engine to be started, 
and means operable by the engine for opening 
said switch when the engine begins to run, said 
member being also movable by said moving 
means to another position to prevent closing of 
said Switch by said resilient means when the en 
gine is operating under its own power. 

14. Automatic starting mechanism for internal 
combustion engines comprising a battery, a start 
ing motor adapted to receive current from said 
battery, a control switch for controlling the ef 
fectiveness of the starting motor, resilient means 
normally tending to close said Switch, a movable 
member cooperating with the switch closing 
means to control its operation as said member is 
moved to different positions normally preventing 
the closing of the switch when the engine is not 
running, means for moving said member to a . 
position to permit closing of the switch in Order 
to enable the engine to be started and means 
operable by engine suction for opening said 
switch when the engine begins to run, said men 
ber being also movable by its said moving means 
to another position to prevent closing of Said 
switch by said resilient means when the engine 
is operating under its own power. 

15. Automatic starting mechanism for internal 
combustion engines comprising a battery, a start 
ing motor adapted to receive current from said 
battery, a control switch for controlling the 
effectiveness of the starting motor, automatic 
means for closing said switch to cause the Oper 
ation of the starting motor, a movable member 
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cooperating with the switch closing means to . 
control its operation as said member is moved 
to different positions normally preventing the 
closing of the switch, means for variably con 
trolling the amount of combustible mixture Sup 
plied to the engine, means connecting said mov 
able member to said last named means so as to 
be operated thereby, said member being movable 
by said mixture controlling means to permit 

70 

75 

5 
closing of the Switch, and also movable by said 
mixture controlling means to a position to posi 
tively prevent closing of said switch when the 
mixture controlling means is in a certain opera 
tive position. - - 

16. Automatic starting mechanism for internal 
combustion engines comprising a battery, a start 
ing motor adapted to receive current from said 
battery, a control switch for controlling the ef 
fectiveness of the starting motor, automatic 
means for closing said switch to cause the oper 
ation of the starting motor, a movable member 
cooperating with the switch closing means to 
control its operation as said member is moved to different positions normally preventing the 
closing of the switch, means for variably con 
trolling the amount of combustible mixture sup 
plied to the engine, means connecting said mov 
able member to said last named means so as to 
be operated thereby, said member being movable 
by said mixture controlling means to permit clos 
ing of the switch as the mixture controlling 
means is moved to increase the quantity of mix 
ture supplied to the engine, and also adapted to 
be moved to a position to positively prevent clos 
ing of the switch as said mixture controlling 
means is moved to a position to supply a maxi 
nun quantity of fuel mixture to the engine. 

17. Automatic starting mechanism for internal 
combustion engines comprising a battery, a 
starting motor adapted to receive current from 
Said battery, a control switch for controlling the 
effectiveness of the starting motor, automatic 
means for closing said switch to cause the oper 
ation of the starting motor, a movable member 
hormally preventing closing of the switch, means 
for variably controlling the amount of combus 
tible mixture supplied to the engine, means con 
necting said movable member to said last named 
neans so as to be operated thereby, said mem 
ber being movable by said mixture controlling 
means to permit closing of the switch as the 
Fixture controlling means is moved to increase 
the quantity of mixture supplied to the engine, 
and means operable by engine suction to open 
said Switch, said member being also movable by 
Said mixture controlling means, as the latter is 
oved to a position to supply a maximum quan 

tity of fuel mixture to the engine, to a position 
Where it prevents closing of the starter switch 
in the event of reduction in engine suction. 

18. In a starting apparatus for internal com 
bustion engines having a starting motor, a cur 
rent source for operating said starting motor 
and a circuit between said starting motor and 
the current source, a switch for controlling the 
connection of said current source with the start 
ing motor, means for controlling the Supply of 
fuel mixture to the engine, means normally tend 
ing to close said switch, means operable by the 
mixture controlling means and COOperating with 
said Switch closing means to prevent the clos 
ing of said switch when the mixture controlling 
means is in normal inoperative position and 
movable by said mixture controlling means to a 
position to permit the switch to be closed so as 
to cause the starting motor to become operative. 

19. In a starting apparatus for internal com 
bustion engines having a starting motor, a 
Current source for operating said starting motor 
and a circuit between said starting motor and 
the current source, a switch for Controlling the 
connection of Said current source with the start 
ing motor, means for controlling the supply of 
fuel mixture to the engine, means normally tend 
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ing to close said switch, means operable by the 
mixture controlling means and cooperating with 
said switch closing means to prevent the closing 
of said switch when the mixture controlling 
mcans is in normal inoperative position and mov 
able by said mixture controlling means, as the 
latter is operated to increase the mixture supply, 
to a position to permit the Switch to be closed 
so.as to cause the starting motor to become op 
erative. 

20. In a starting apparatus for internal con 
bustion engines having a starting motor, a cur 
rent source for operating said starting motor and 
a circuit between said starting motor and the 
current source, a switch for controlling the con 
nection of said current source with the starting 
motor, means for controlling the supply of fuel 
mixture to the engine, means normally tending 
to close said switch, means operable by the mix 
ture controlling means and cooperating with Said 
switch closing means to prevent the closing of 
said switch when the mixture controlling means 
is in normal inoperative position, said means be 
ing movable to different positions by said mix 
ture controlling means as the latter is operated 
to vary the mixture supply, in one of which posi 
tions it permits the closing of said switch, while 
in another of such positions it prevents any 
closing of Said Switch. 

21. In a starting apparatus for internal Com 
bustion engines having a starting motor, a cur 
rent Source for Operating said starting motor and 
a circuit between Said starting motor and the 
Current Source, a switch for controlling the con 
nection of said current source with the starting 
motor, means for controlling the supply of fuel 
mixture to the engine, means normally tending 
to close said switch, means operable by the mix 
ture controlling means and cooperating with said 
Switch closing means to prevent the closing of 
Said Switch when the mixture controlling means 
is in normal inoperative position, said means 
being movable to different positions by the mix 
ture controlling means as the latter is operated 
to progressively increase the mixture supply and 
adapted to be moved to a position to permit clos 
ing of the Switch as the mixture supply is par 
tially increased and to a position to prevent clos 
ing of the Switch as the mixture supply is further 
increased. 

22. In a starting apparatus for internal com 
bustion engines having a starting motor, a cur 
rent Source for operating said starting motor and 
a circuit between said starting motor and the 
current Source, a switch for controlling the con 
nection of said current source with the starting 
motor, means for controlling the supply of fuel 
mixture to the engine, means normally tending 
to close said Switch, means operable by the mix 
ture controlling means and cooperating with said 
Switch closing means to prevent the closing of 
Said Switch when the mixture controlling means 
is in normal inoperative position, said means be 
ing movable by said mixture controlling means 
to a position to permit the Switch to be closed, 
so as to cause the starting motor to become oper 
ative and means operable by engine suction to 
effect opening of said switch. 

23. In a starting apparatus for internal com 
bustion engines having a starting motor, a cur 
rent Source for operating said starting motor 
and a circuit between said starting motor and 
the current source, a Switch for controlling the 
connection of said current source with the start 
ing motor, means for controlling the supply of 
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fuel mixture to the engine, means normally tend 
ing to close said switch, means operable by the 
mixture controlling means and cooperating with 
said switch closing means to prevent the closing 
of said switch when the mixture controlling 
means is in normal inoperative position, said 
means being movable by the mixture controlling 
means as the latter is operated to increase the 
mixture Supply to a position to permit closing 
of the Switch, and to a position to hold the switch 
Open as the mixture supply is increased further, 
and means Operated by engine suction for also 
holding the switch open. 

24. In a starting apparatus for internal com 
bustion engines having a starting motor, a cur 
rent Source for operating said starting motor and 
a circuit between said starting motor and the 
current Source, a switch for controlling the con 
nection of Said current source with the starting 
motor, means for controlling the supply of fuel 
mixture to the engine, a spring operated member 
tending to close the switch, a member operable 
by the mixture controlling means for preventing 
operation of the switch closing member and mov 
able to a position to permit the spring to operate 
Said Switch closing member as the mixture con 
trolling means is moved to increase the amount 
of mixture Supplied to the engine. 

25. In a starting apparatus for internal com 
bustion engines having a starting motor, a cur 
rent source for operating said starting motor and a 
circuit between said starting motor and the current 
Source, a switch for controlling the connection of 
Said current Source with the starting motor, 
means for controlling the supply of fuel mixture 
to the engine, a Spring operated member tending 
to close the Switch, a member normally prevent 
ing operation of the switch closing member and 
movable by the mixture controlling means to a 
position to permit said spring to operate said 
Switch closing member as the mixture controlling 
means is moved to increase the amount of mix 
ture. Supplied to the engine and means operated 
by engine suction to move said switch closing 
member against the force of its spring to effect 
opening of the Switch. 

26. In a starting apparatus for internal com 
bustion engines having a starting motor, a cur 
rent Source for Operating said starting motor and 
a circuit between said starting motor and the 
current Source, a Switch for controlling the con 
nection of Said current source with the starting 
motor, means for controlling the supply of fuel 
mixture to the engine, a spring operated member 
tending to close the switch, a cam operable by 
the mixture controlling means and having dif 
ferent Surfaces thereon cooperating with said 
Switch closing member, said cam normally being 
in such position that a surface thereon prevents 
operation of the Switch closing member, and be 
ing movable to a different position to bring an 
other Surface thereon into cooperative relation 
with the Switch closing member to permit closing 
of the Switch by said last named member. 

27. In a starting apparatus for internal com 
bustion engines having a starting motor, a cur 
rent Source for operating said starting motor and 
a circuit between said starting motor and the 
current Source, a Switch for controlling the con 
nection of said current Source with the starting 
motor, means for controlling the supply of fuel 
mixture to the engine, a spring operated member 
tending to close the Switch, a cam operable by 
the mixture controlling means and having dif 
ferent surfaces thereon cooperating with said 
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switch closing member, said cam normally being 
in Such position that a surface thereon prevents 
Operation of the switch closing member, and be 
ing movable first to a position to bring a surface 
thereon into cooperative relation with the Switch 
closing member which is of such form as to per 
mit closing of the Switch and then upon further 
movement of the cam to bring another surface 
into cooperative relation with the switch closing 
member which is of such form as to prevent clos 
ing of the switch. 

28. In a starting apparatus for internal com 
bustion engines having a starting motor, a cur 
rent Source for Operating said starting motor and 
a circuit between said starting motor and the 
current Source, a Switch for controlling the COn 
nection of said current source with the starting 
motor, means for controlling the Supply of fuel 
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mixture to the engine, a spring operated member 
tending to close the Switch, a cam operable by the 
mixture controlling means and having different 
surfaces thereon cooperating with said Switch 
closing member, said can normally being in such 
position that a surface thereon prevents opera 
tion of the Switch closing member, and being 
movable first to a position to bring a surface 
thereon into cooperative relation with the switch 
closing member which is of such form as to per 
mit closing of the Switch and then upon further 
movement of the cam to bring another surface 
into cooperative relation with the Switch closing 
member which is of such form as to prevent clos 
ing of the switch, and other means operated by 
engine Suction for preventing closing. Of the 
Switch. 

DOUGLAS COLLINS. 


