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The present invention relates to Switch actuat 
ing mechanism and more particularly to means 
for controlling an electrical switch in accordance 
With the rotation of an engine-driven element. 
The SWitch may be used to open a circuit such 
as the ignition circuit or an electrical fuel pump 
circuit when the engine stops, in order to re 
duce fire hazard; or it may be adapted to close 
a control circuit to cause actuation of the start 
ing mechanism in case of engine stall. 
This application is a continuation in part of 

applicant's prior co-pending application Ser. No. 
96.347 filed May 31, 1949. 

It is an object of the present invention to pro 
Wide a Switch responsive to a running function of 
an internal combustion engine, for controlling 
auxiliary apparatUS. Such as a fuel pump or the 
electrical starting System for the engine, and in 
corporating an improved form of coupling con 
nection to a rotating part of the engine or of a 
device driven by the engine. 

It is another object to provide such a device 
having a combined viscous and frictional slip 
connection for actuating the Switch which is me 
chanically Strong and rigid, and which is air 
ranged to rapidly dissipate any heat developed 
by slippage of the frictional connection. 

It is another object to provide Such a device 
in Which the Wiscous coupling is connected di 
rectly to the engine driven part and the slip con 
nection is located between the viscous coupling 
and the Switch actuating element. 

It is another object to provide Such a device 
in which the slip connection includes a Spring 
ring embracing its driving member and arranged 
to unwrap and reduce its pressure on the driving 
member responsive to torque transmitted there 
through. 

Further (bjects and advantages may be appar 
ent from the following description taken in con 
nection with the accompanying drawing in 
Which 

Fig. 1 is an elevation of a preferred form of the 
invention, partly broken away and in section, the 
elements of the electrical System being ShoWn 
diagrammatically; 

Fig. 2 is a section taken Substantially On the 
line. 2-2 of Fig. 1; and 

Fig. 3 is a section on an enlarged scale taken 
substantially on the line 3-3 of Fig. 1. 
In Fig. 1 of the drawing there is illustrated a 

portion of a generator frame , the shaft 2 of 
which is arranged to be driven by an internal 
combustion engine, not illustrated, in a conven 
tional manner. A driving shaft 3 for the SWitch 
operating mechanism is rigidly mounted in any 
suitable manner in an axial opening A in the end 
of the generator shaft 2, and a driving disc 5 is 
fixed on the end of the driving shaft 3 So as to 
rotate thereWith. 
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A coupling member 6 is journalled on the shaft 

3 and has a chamber 7 formed in one end there 
of enclosing the driving disc 5. The chamber 7 
is filled with a slow flowing viscous material 8, 
preferably a silicoine jelly or putty, the viscosity 
Of which varies only slightly throughout a wide 
range of temperature change. The chamber 7 
is closed by an elastic diaphragm 9 retained by 
a cap f Suitably fixed on the end of the coupling 
member 6, whereby the viscous material 8 is re 
tained in the chamber 7 and provides a connec 
tion between the driving disc 5 and the coupling 
member 6, Which is Substantially rigid as respects 
Sudden impulses transmitted by the driving shaft 
3, but which will slowly yield and permit relative 
rotation responsive to sustained torque. 
In order to prevent escape of the viscous man 

terial along the bearing of the coupling member 
6 on the shaft, 3, the driving disc 5 and coupling 
member are formed With flat radial Surfaces 
forming a thrust bearing as indicated at 0, and 
a Spring 0 is provided for maintaining these 
Surfaces in engagement With each other. 
The coupling member is provided with a pe 

5 ripheral seat or recess 2 for the reception of a 
Channeled or grooved ring of a Wear-resisting 
material such as nylon. Or the like, fixedly 
mounted thereon in any Suitable manner. 
A spring ring member 4 is Seated in the chan 

nel of the nylon ring 3, closely embracing the 
Same, and is provided With an Out-turned arm. 
5 adapted to engage a spindle which actuates 

a Switch indicated generally by numeral T. 
The spring ring 4 is wrapped around the cou 

pling member 6 in such a direction that when 
the driving shaft 3 is rotated in the direction 
Of the arrow (d), it unwraps and releases its 
pressure on the nylon ring 3 in response to the 
torque transmitted through the frictional con 
nection formed thereby. 
In the present instance the Switch f is used 

to control the starting mechanism for the in 
ternal combustion engine in Such manner as to 
cause the starting Onecanism to operate When 
ever the ignition switch is closed while the engine 
is stationary, similar to the Syster illustrated in 
Fig. 4 of applicant's copending application above 
cited. 
The starting system comprises a battery f6 

grounded at 9 and connected by a lead 2 to an 
electromagnetic starting Switch 22 controlling 
the starting motor SM, which is grounded at 23 
to complete the starting circuit. A lead 24 con 
nected to the battery lead 2 is provided With a 
manual switch 25 for controlling the ignition cir 
cuit of the engine, and manual Switch 25 is COin 
nected to one end of the Solenoid 28 which actu 
ates the magnetic starting Switch 22. The Op 
posite end of coil 25 is connected by lead 27 to 
one terminal 28 of switch T, the other terminal 
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29 of which is connected by lead 3 to the gen 
erator G, which is grounded at S. Terminals 
28, 29 of Switch is are bridged by a resistor 33 
having a value such as to pass just sufficient cur 
rent to prevent the starting switch 22 from open 
ilag after it has been closed. 
Switch is provided with a bridging contact 

34 arranged to connect the terminals 28, 29 when 
Spindle 6 is in its normal position as determined 
by a Spring 35. This spring connects the spindle 
to a casing 33 willich encloses the switch actuating 
mechanism and is attached as indicated at 37 to 
the generator frame . The spindle G is full 
CI'llmed oin a flexihie diaphragin 38 which is sealed 
in an ogething 33 in casing 36 by means of a switch 
housing . ; 
by Soldie: Cl biazing as indicated at 2. 
The alrn 3 Cf spring 4 is arranged to engage 

the fi'ee end of tie Spindle 8 and move it in a 
direction to open the Switch 7 against the action 2 
Of the Spring 35 responsive to torque transmitted 
through the visco:S colling 5, 3, and the firic 
tion coupling , i. 
In op3raticin, starting with the parts in idle 

position, cloSire of the manual switch 25 causes 
enel'gization of its starting SWitch coil 26 since 

i is closed by the spring 35. This the Switch Si 
CauSeS coSlare of the Starting SWitch 2 and con 
Sequent, actuation of the starting motor to crank. 
the engine. Rotation of the generator shaft 2 
by the engine is transmitted through the viscous 
and fliction couplings So as to apply torque to 
the Spring an : vihich swings the switch Spindle 
i? against the action of spring 35 and opens switch 
; : . switch 22 however, is held closed 
by the curent traversing the resistor 33 since the 
*Cltage of the generator when rotated at cranking 
Speed, is insis at. 
When the engine starts, the voltage of the 

generator builds 3; and prevents passage of cur 
rent through the ?oil 3, thus causing the starting 
switch 22 to open and deenergize the starting 
circuit. 
Thereafter, actuation of the starting system is 

prevented as long as the engine is rotating by 
reason of the opened condition of switch. T. 
When the grgins stors for any reason, the viscous 
coupling it, yields slowly, permitting the 
Spring 35 to Kove the spindle 6 so as to cause 
closure of the Switgh after a suitable time 
(Eelay SO as to pennit, the engine to come con 
pleially io rest. If the ignition switch 25 is then 
closed, the Staiting operation is repeated as above 
set forth, 
Although 

jihas been silo 
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... One embodiment of the invention 
in and described, it will be under 

Suitably attached to the casing 36 as 
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stood that various changes may be made in the 
design, and arrangement of the parts without 
departing from the spirit of the invention. 

I claim: . 
1. In combination. With a rotary member and a 

Switch to be actuated thereby, a driving shaft 
Connected to 1'otate with Said member having a 
driving disc fixed thereon; a coupling member 
journalled on the diiving shaft having a chamber 
enclosing said disc, a slow-flowing material in 
said chaliber forning a viscous connection from 
the disc to the coupling member rotating the 
coupling member substantially in unison with the 
disc, a spring member embracing the coupling 
nenber imounted for limited arcuate movement 
and having a friction connection therewith: 
means connecting the Spring member to the 
Switch for actuating the switch responsive to ro 
tation of the coupling member, and elastic means 

(3) 

75 

4. 
for returning the Spring meliber to idle position, 
through yielding of the visCous connection, a pre 
determined time after the diving shaft Stops 
rotating; in vihich Said channbel is substantially 
filled With the viscous material, and including 
further an elastic coSure for Said chamber Seal 
ing it against escape of the viscousiilaterial while 
permitting expansion and contraction hereof. 

2. In combination. With a rotary member and a 
Switch to be actuated there:y, a driving Shaft 
connected to iroiate With Said inleinber having a 
driving disc fixed thereon; a coupling member 
journailed on the driving shaft having a changel 
enclosing Said disc, a slow-flowing material in 
Said chalnier forning a ViscOS COnnection fl'OIn 
the disc to the coupling member rotating the 
coupling insinbei ShStantially in nison With the 
disc, a Spring inenber ei (bracing the coupling 
member mounted for limited arcuate movement 
and having a friction connection therewith; 
means connectilig th& Spling melabel to the 
Sv.itch for actuating, tr. 9 switch responsive to ro 
tation of the couping nember, and elastic means 
foll retu tila lg inte:n)C2 to idle position, 
through yielding of the Viscous connection, a pre 
determined time after the driving shaft stops 
rotating; in which the driving shaft is rigidly 
mounted oil the rotaly member coaxially there 
with and including further means for preventing 
longitudinal movement of the coupling member 
On Said shaft. 

3. The combination set forth in claim 2 in 
which the coupling member is provided with a flat 
bearing Slace 3Coperating with a corresponding 
Surface on the side of the driving disc; and in 
cluding further, Snring means compressing said 
Sui'aces settiner to prevent escape of the Wiscous 
material be Wes: Said Surfaces. 

4. In connhinatic.h, a rotatable cement, an elec 
trical Switch, means for actuating the switch :c- 
Sponsive to rotation of the eleinent including a 
drive shaft rigidly mounted cn the rotatable ele 
ment coaxially thereWith, & driving disc fixed on 
Said Shaft, a, couping member journal leg the 
shaft having a circular recess loosely housing the 
disc, a Sami-solid material in the recess forming 
a Viscous connection between the disc and cott 
pling member, Said coupling member having a 
Circular peripheral channel, and a spring ring 
neinber Seate(i in Said channel forming a friction 
connection there with and having a radially ex 
tending arm, Said Switch having an actuating 
lever positioned to be engaged and operated by 
the Spring arm, and elastic means limiting the 
arcuate movement of the ring member, and op 
erative to return the ring member to idle position, 
through yielding of the viscous connection, a pre 
determined time after the drive shaft stops ro 
tating; in which one of the rubbing surfaces of 
the frictional connectioi) is formed of nylon. 

JOHN W. DICKEY. 
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