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To all whom, it may concern: 
Beit known that I, EDWARD W. HARTFORD, 

a citizen of the United States, residing at 
Deal, in the county of Monmouth, State of 
New Jersey, have invented a certain new 
and useful Combination Electrical Switch 
and Clutch-Actuating Mechanism, of which 
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the following, taken in connection with the 
accompanying sheets of drawings, is a full, 
clear, and concise description thereof. 
My present invention is particularly 

adapted for use in connection with electrical 
self-starters for automobilesin which a rela 
tively. Small high-speed starter motor is em 
ployed for inaugurating the self-actuation 
of the vehicle engine, the starter motor be 
ing provided with a fly wheel by means of 

20 

25 

which kinetic energy is created to augment 
the electromotive force of the starter motor. 
Where a starter motor with a fly wheel is 
employed it has been suggested to interpose 
a suitable clutch mechanism between the fly 
wheel and the reduction gearing (which is 
operably associated with the crank shaft 
of the engine to impart thereto a relative 

... slow crank shaft movement under the high 
speed actuation of the starter motor) so 
that the starter motor may be energized and 
the fly wheel caused to assume high speed 

30 before being operably connected with the re 
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duction gearing. - 
It is the purpose of my present invention 

to provide a mechanism which will sequen 
tially cause the energization of the starter 
motor and the actuation of the clutch mech 
anism to couple the force or power with the 
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work and particularly to insure a time inter 
valin which the starter motor may be speed 
ed up to the required degree before the 
clutch mechanism is actuated and a further 
object of my invention is to cause the clutch 
mechanism to be suddenly and abruptly 
thrown into a coupling or operative posi 
tion, so as not to act as a drag or brake upon 
the momentum assumed by the fly wheel at 
the time when its power is most needed for 
the work, as would be the case if gradually 
applied or operated, which would decrease 
the efficiency of the starter motor. 
In the accompanying drawings I have 

illustrated one preferable embodiment of my 
invention, which I disclose by way of ex 
ample only, wishing it to be understood 
that I do not restrict myself to this specific 
structural embodiment as the same may be 
departed from and still come within the 

spirit and scope of my invention as defined 
in the following specification and claims. 

Referring to the drawings in detail, Fig. 
ure 1 is a top plan view in cross-section of 
the switch mechanism incorporating the 
novel features of my invention. Fig. 2 is 
a similar view showing the trigger mecha 
nism about to operate to effect the sudden 
application of the clutch mechanism through 
the operating plunger. Fig. 3 is a sectional 
view inside elevation the mechanism being 
in position shown in Fig. 1. 
Within a suitable casing or housing 1 

mounted upon a base 2, I provide an insulat 
ing L-shaped supporting member 3, the ver 
tical projecting portion of which supports a 
stationary electrical contact 4, which consists 
of a pair of jaws between which the movable 
contact 5 is received to close the energizing 
circuit of the starter motor (not shown). 
The movable contact 5 is of the usual knife 
blade type and is pivoted at 6 to a base mem 
ber 7, the latter being provided with the 
usual form of binding nut 8 which clamps 
and holds the circuit wire. A screw thread 
ed bolt 9 projecting through perforated ears 
or supporting projections 10 serves as the 
pivot member for the switch blade 5, suit 
able binding nuts 11, being provided to hold 
them in position. Mounted upon the bolt 9 
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and hooked around the switch blade 5 is a 
spring 12, under tension which normally 
causes the switch blade to assume its inoper 
ative position. The casing or housing 1 is 
provided with a slot or aperture for the re 
ception of the bell crank arm or lever 13, 
which is pivotally mounted upon a cylindri 
cal support 15 fastened to a projecting sup 
port 14 formed integral with the base mem 
ber 3, a screw bolt 16 and nuts 17 and 18 
serving to hold the parts in position. One 
arm of the bell crank lever projects within 
the casing or housing and is provided with 
a yoke member 19 pivotally connected there 
to at 20. This yoke is provided with a per 
forated ear 21, which receives one end of 
the expansion spring 22, the latter being 
fastened to a yoke 23, which straddles and 
is pivoted to the switch arm at 24, thus 
providing a yielding connection between the 
bell crank lever and switch arm. A stop 
taking the form of a pin 25, projects from 
the bottom of the base member 3 and serves 
to limit the rearward movement of the bell 
crank lever under the tension of the spring 
22. At the end 26 of the arm of the bellcrank 
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level is pivoted a cam-shaped member 26 
which coöperates with a bent spring mem 
ber 27 fast to the side of the casing 1, thus 
forming a trigger mechanism which serves 
to interrupt the movement of the bell crank 
lever until sufficient force has been exerted 
thereon to overcome the spring tension of 
the spling member 27 whereupon the ap 
plied force will cause an abrupt or rapid 
continued movement of the bell crank arm 
to effect a quick operation of the clutch 
mechanism, in the manner which will pres 
ently be described. 
To the outer end 28 of the bell crank 

lever is connected an operating member 
which may take the form of a pull wire or 
cord 29 connected to an intermediate coil 
spring 30 serving as a yielding connection 
for a purpose which will be later explained. 
Slidably mounted in the casing 1 is a plun 
ger 31 provided with a head 32. Interposed 
between the head 32 and the casing 1 is an 
expansion spring 33 normally tending to 
hold the plunger in its inoperative position. 
A suitable nut or other stop 34 is provided 
at the opposite end of the plunger 31 to 
limit the inward movement thereof. 

35 indicates a clutch operating member 
which is engaged by the sliding plunger 31 
to cause the clutch to be operated. 
The operation of the mechanism is as 

follows: When a pull is exerted on the pull 
wire 29 the bell crank lever is swung and 
through the spring connection 22 the switch 
blade 5 is oscillated into engagement with 
the jaws of the contact 4. Immediately the 
current from the storage battery (not 
shown) passes through the conducting wire 
36, knife blade 5, contact 4 and conducting 
wire 37 to the starter motor (not shown), 
the same being energized thereby. The 
movement of the bell crank lever is inter 
rupted by the engagement of the cam 
shaped end 26 with the spring member 27. 
This interruption takes place just as arm 26 
of the bell crank lever is about to engage 
the head 32 of the plunger 31 causing an in 
terval of time to lapse before the plunger 
31 is thrown into engagement with the 
clutch operating member 35. This allows 
the energization of the starter motor and 
rotation of the fly wheel to high speed be 
fore applying the generated force or power 
to be expended in starting the vehicle en 
gine. The retarding action of the spring 
27 to the movement of the bell cranklever 
by its engagement with the cam shaped 
member 26 necessitates an increased or 
greater pull to be exerted on the draw wire 
29 to overcome the tension of this spring 
to depress it in order to permit the cam 26 
to pass. The cam 26 rides up the incline 
surface 26° and then the arm 26 engages 
the head 32 of the plunger 31; continued 
movement causes the plunger 31 to slide out 
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Wardly into engagement with the clutch op 
erating member 35, which it engages to 
throw the clutch into its operative position. 
As soon as the pull on the draw wire 29 is 
released the bell crank is caused to assume 
its inactive or initial position under the ten 
sion of the springs 12 and 22. The cam 26 
Swings on its pivot 20 in order that it might 
pass the engaging end of the spring 27 when 
it returns to the normal inoperative posi 
tion as shown in Fig. 1. 
The draw wire 29 may be actuated either 

by hand or by foot as desired. However op 
erated there will be required two degrees of 
power or force to completely operate the 
mechanism. The applied power on the draw 
wire 29 causes the closing of the Switch con 
tacts 4 and 5 and the energizing of the 
starter motor then owing to the retardative 
action of the spring 27 when engaging cam 
26° an increase of power is required to over 
come the tension of the spring so that the 
arm 26 may move the plunger 31 into en 
gagement with the clutch operating mem 
ber 35. It will be understood that as soon 
as the cam 26 is caused to overcome the 
tension of the spring 27, the power applied 
to the bell crank lever to overcome this in 
terruption in its movement is suddenly and 
abruptly directed against the plunger 31 
forcing the latter against the clutch operat 
ing member 35, which will cause the clutch 
mechanism to be quickly thrown into opera 
tive position. The spring 30 accelerates the 
movement of the bell crank lever after it 
has overcome the tension of the spring 27. 
The switch jaws 4 and contact 5 are so 

proportioned as to present a close fit between 
the parts in order that considerable force 
will be required to move the latter inwardly 
between the jaws 4. Thus an interval of 
time is obtained within which the starter 
motor is allowed to attain a speed to get the 
fly wheel under way or increased mo 
mentum. 
Having thus described my invention what 
claim as new herein and desire to secure 

by Letters Patent is: 
1. A device of the character described, 

the combination of an electrical switch, a 
clutch operating means, common means for 
closing the Switch and subsequently actuate 
the clutch operating member and means co 
operatively associated with said first-men 
tioned means adapted to impart a quick 
abrupt movement to the clutch operating 
member. 

2. A device of the character described, the 
combination of an electrical switch, a clutch 
operating means, a common means for clos 
ing the switch and operating the clutch op 
erating means, means coöperating therewith 
for imparting a sudden or abrupt force to 
actuate the clutch operating means, and 
means for automatically opening the switch 
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and retracting to initial inoperative position 
the clutch operating member. 

3. The combination of a switch mecha 
nism, a clutch operating member, common 
means for operating the switch mechanism 
and the clutch operating member, means for 
impeding the operation of the common op 
erating means So as to apply an abrupt and 
sudden force to move the clutch operating 
member. 

4. A switch mechanism, an operating 
member yieldably connected therewith, a 
clutch operating member adapted to be op 
erated by the operating member, a trigger 
mechanism interposed between the switch 
mechanism, and the clutch operating mem 
ber, whereby the clutch operating member 
may be suddenly and rapidly moved after 
the switch mechanism has been operated. 

3. 

5. The combination of a switch compris 
ing stationary and movable contacts, auto 
matic means for normally retaining an open 
position of the switch, a bell crank lever 
having a yielding connection with the mov 
able contact, a clutch operating plunger 
adapted to be engaged by the bell crank 
lever after the Switch has been closed, means 
for impeding the movement of the bell crank 
lever, and releasing the same to actuate the 
clutch operating member. 
In witness whereof I have hereunto set 

my hand in the presence of two subscribing 
witnesses this 31 day of July, 1913. 

EDWARD V. HARTFORD. 
Witnesses: 

WILLIAM. P. HAMMOND, 
WM. C. DUNN. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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