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This invention relates to Speed responsive COn 
trol apparatus and more particularly to cen 
trifugally controlled toggle or Snap-action de 
vices such as electrical switches or the like. 
One of the objects of the present invention 

is to provide apparatus embodying novel means 
for controlling the operation of a toggle or Snap 
action device in accordance with the angular 
Speed of a rotating part. 
Another object of the invention is to provide 

novel means for actuating and centrifugally 
controlling an electrical circuit making and 
breaking device. 
A further object is to provide novel means and 

apparatus of the above character which corn 
prises only a small number of light and Simply 
constructed parts adapted to be assembled in a 
relatively Small space. 

Still another object is to provide a novel Speed 
responsive device which may be combined in a 
novel manner with a rotating shaft whereby the 
latter extends through the device for the trans 
mission of power. 
A still further object is to provide novel circuit 

breaker mechanism which is so constructed as 
to automatically open or close an electrical cir 
cuit at a predetermined speed on acceleration 
and to close or open said circuit at a different Or 
lesser Speed on deceleration. 
Another object is to provide a centrifugally 

operated electrical circuit make and break de 
vice which takes full advantage of the Small 
amount of centrifugal force required to thereby 
reduce the size and weight of the device Without 
sacrificing essential strength, efficiency or de 
pendability. 
Another object is to provide novel electrical 

circuit breaker mechanism which lends itself 
readily to actuation by centrifugally responsive 
means and is so constructed that no brushes 
or the like are required for making necessary 
electrical connectionS. 
Another object of the invention is to provide 

novel apparatus which may be combined with 
the speedometer of a motor vehicle for control 
ling a selected means on the vehicle in accord 
ance with the speed of the latter. 
The above and further objects and novel fea 

tures of the invention will more fully appear 
from the following detail description when the 
same is read in connection. With the accompany 
ing drawing. It is to be expressly understood, 
however, that the drawing is for the purpose of 
illustration only and is not intended as a defini 
tion of the limits of the invention. 
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In the drawing, wherein like reference char 

acters refer to like parts throughout the several 
views, 

Fig. 1 is a side elevation view showing one em 
bodiment of the invention adapted for use in 
controlling the transmission of a vehicle, for ex 
ample, in accordance With the speed of the 
vehicle; 

Fig. 2 is a Sectional side elevation view of one 
type of centrifugally controlled circuit breaker 
unit, adapted for use in the structure shown in 
Fig. 1, the Section being taken substantially on 
line 2-2 of Fig. 1; 

Fig. 3 is a transverse sectional view with parts 
broken away, the Section being taken substan 
tially on line 3-3 of Fig. 2; 

Fig. 4 is an isometric View, party in Section 
and With parts broken away, the view being 
taken from the left in Fig. 2 with the casing 
cover renowed; and 

Fig. 5 is a detail exploded isometric view of 
Some of the parts of said unit, 
The Single embodiment of the invention illus 

trated in the drawing, by way of example, is in 
the form of a control unit adapted for use in 
conjunction. With the Speedometer of a motor 
vehicle or the like to control the operation of an 
electrical switch in accordance with the speed 
of the vehicle. The switch may, for example, 
control a circuit to an electrically operated means 
for controlling the transmission. or other func 
tional apparatus on the vehicle (not shown) in 
a desired manner and in accordance with varia 
tions in vehicle speed. For example, the control 
means may be operative to effect shifting of the 
transmission from one gear ratio to another and 
back again at different predetermined vehicle. 
Speeds. As a more specific example, the present 
device may effect a shift into so-called overdrive 
in modern automobiles at one vehicle speed and 
a shift back to regular drive at a lower prede 
termined vehicle speed. The unit may, of course, 
be operatively aSSociated with any other rotating 
part to effect control in accordance With the 
speed of rotation of the part. 
As shown in Fig. 1 the novel control unit is 

is operatively associated with a speedornetter: i. 
which may be of the type extensively used on 
automobiles, trucks and like vehicles, the same 
being operatively driven from an engine or ve 
hicle driven part (not shown) which rotates at 
a speed proportional to the Speed of the Vehicle. 
The transmission of power from the driving part 
may be through a flexible shaft 6 housed in a 
flexible armor 2 and through the novel control 
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unit. The latter is provided with a through shaft 
f6 which is operatively connected at one end 
to the flexible driving shaft 4 in the same man 
ner that the latter is usually connected with 
the Speedometer itself. For example, the Square 
end of the driving shaft extends into a Squared 
recess 8 in shaft 6 and the Square end of 
shaft 6 extends into a Squared receSS in a ro 
tating part of a Speedometer in the usual manner. 
As shown in FigS. 1 to 3, the control unit 8 0 

comprises the rotating shaft 6-8 which is 
journalled in a fianged Stationary Supporting 
member 9. Axial movement of the shaft rela 
tive to the support may be prevented by provid 
ing a collar 20 on the shaft and flaring the hollow 
end thereof as shown at 2. The operating parts 
may be enclosed by a cup-shaped cover or cas 
ing member 22 which may be removably secured 
to flanged support 9 and to the Speedometer 
casing by a nut 23 Surrounding shaft 7. 
The Snap-action device or switch enibodied in 

the present invention consistS Wholly of non-ro 
tatable parts and in the Specific form shown, by 
way of example, comprises a stationary contact 
24 on a bracket 25 of electrically conductive ina 
terial. he latter is mounted on and Suitably 
insulated from support member 39 by means in 
cluding a rivet 28 and a terminal Screw 2; which 
extends through the support, for connection with 
a lead 23 externaily of casing 9, 22. The lead 
may be part of a circuit including an electrical 
device such as a Solenoid, for example, and a 
Source of electrical energy, Such as a battery Or 
other Source. A nowable contact carrying men 
ber 29 carries a contact 3 and is mounted for 
substantially frictionless pivotal movement rela 
tive to the supporting member 9. 
For mounting member 29 and for limiting move 

ment thereof in one direction, a bracket 30 is 
Secured to Support 9 in SOrne Suitable mainner, 
Such as by rivets. The Supporting member may 
have a recess 32 therein for this purpose. The 
end of the upstanding portion of bracket 3 
nearest Shaft 6 and the corresponding end of 
contact carrying member 29 are centrally slot 
ted or bifurcated to straddle a spring 33, the 
function and Operation of which will be herein 
after fully described. Any suitable known meth 
od of pivotally mounting member 29 on bracket 
3) may be used, and as shown the ends 34 of 
the arms or bifurcations of the bracket are of 
reduced Width and bent to form bites or notches 
in which the bifurcations or arms of neinber 
29 are loosely received. Lateral movement of 
Said member in the direction of the axis of shaft 
is is prevented by extensions on hember 28 
which straddle the bent ends 34 in the mannel 
best illustrated in Fig. 4. 

lyiovement of the contact carrying member 29 
between its limiting positions against brackets 
25 and 38 is effected by Spring 33 and a pivoted 
actuating member 35. The latter is journalled 
for free pivotal movement about a boss on Sup 
port 9 and is secured in position by a screw or 
rivet. The pivotal axes of members 29 and 35 
are located on a line which extends between 
brackets 25 and 35 and hence, between the ex 
treiae or stop positions of contact member 29. 
Member 35 is formed with two arms or bifurca 
tions 36 and 3 that straddle shaft 6, the arm 
36 extending into the vicinity of the pivotal 
axis of nenber 29 and being connected to the 
inner end of Spring S3. Since the arm 37 is cut 
off by the section in Fig. 2, the same is illus 

4 
trated in phantom or dotted lines in said figure 
in the interest of clarity. 
The construction is Such that when aim 36 

is moved to the full line position illustrated in 
Figs. 3 and 4, spring 33 will pivot contact mem 
ber 29 in a clockwise direction, as viewed in 
Fig. 3, with a quick Snap-action and then resil 
iently press contact 3 into engagement with 
stationary contact. 24. An electrical circuit will 
thus be completed through said contacts, lead 
28, and ground or Such other return lead as may 
be connected to contact 3. When arm 36 is 
moved to the dotted line position shown in Fig. 
3, thereby moving the end of Spring 33 to the 
right and past pivot 34, the line of action of the 
spring becomes Such that toggle member 29 will 
be Snapped to the right in a counter-clockwise 
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direction into engagement (dotted line position) 
With bracket 3), thereby breaking the circuit at 
contact 2.É. 
The necessary pivoted movement of forked 

Inember 35 is effected in a novel manner in ac 
Cordance with and in response to the speed of 
shaft 6 by means rotatable With said shaft and 
cooperable in a novel way with said member. 
In the form shown arm 37 has a bend 33 therein 
So that the end portion thereof adjacent shaft 
6 is in a different transverse plane than the cor 
responding portion of arm 36, i. e., a different 
plane perpendicular to the axis of rotation of 
the Shaft. Surrounding an enlarged portion of 
shaft 6 adjacent Support member 9 is a sleeve 
39 which has a cam lobe or lug 4 projecting 
from the outer surface thereof for cooperation 
with lever arms 36 and 32 in a manner to here 
inafter more fully appear. - 

Suitable means are provided for causing sleeve 
39 to rotate with shaft 6 and to move axially 
thereon in response to the Speed of shaft 6. As 
illustrated Said means are of the centrifugally 
actuated type and comprise a leaf spring 4 
mounted on shaft 6 for rotation therewith. The 
driving connection may be effected by providing 
a rectangular hole in the Spring to fit the squared 
portion of the shaft. Spring 4 may be fixed 
ly or adjustably Secured against axial movement 
on Shaft 6 in any Suitable known manner, re 
Silient lips or tongues 42 at the ends of the open 
ing in the Spring being employed for this pur 
pose in the illustrated embodiment. The tongues 
resiliently engage the shaft and prevent uninten 
tional or accidental movement of the spring ax 
ially away from the shoulder on shaft 8 formed 
by the enlarged cylindrical portion thereof With 
in sleeve 39. In another suitable embodiment a 
Washer having portions thereof staked or spread 
into grooves in the shaft is used to secure the 
Spring against Said shoulder. 
The end portions of Spring A are inclined 

away from sleeve 39, the same naking an acute 
angle With the axis of Shaft rotation. A loop 
or bight is formed at each end of spring 3 for 
resiliently gripping and Supporting a flanged or 
Spool-like Weight member 43. Thus, when the 
shaft rotates with Spring 4 and weights g3, cen 
trifugal force which is proportional to Speed 
tends to throw the weights away from the axis 
of rotation and hence, to bend the ends of the 
Spring 4f to the right, as viewed in Fig. 2, toward 
a position perpendicular to said axis. Adjust 
ments to get desired operation may be readily 
made by bending Spring 4 to change the ini 
tial angle of the arms thereof. Similar results 
may be effected by increasing or decreasing the 
maSS of weights 43. - 
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This motion, which is thus centrifugally im 
parted to Spring É, and the rotary movement 
thereof are transmitted to can sleeve 33 through 
a rigid member 4 having oppositely extending 
inclined aims. The latter are preferably Spaced 
a short distance from the corresponding arrins 
of Spring 4 and extend between the flanges of 
weight members 43, whereby the rotary innove 
ment of the shaft is in parted to notion trans 
mitting member & through spring it and weights 
43. The central flat portion of member is has 
an oblong opening 43 (Figs. 4 and 5) and the 
end of sleeve 39 has portions thei'egf cut away 
(Fig. 5) to make it fit into Said oblong open 
ing and thereby effect a rotary driving connec 
tion between member 4 and sleeve 39. 
The rigid arms of member 44 operatively engage 

the inclined ends of spring 4 so that flexing of 
the latter in response to Centrifugal force Will 
move member 44 and hence sleeve 39 axially along 
shaft 6. Such engagement or its equivalent may 
be effected in various ways, such as by pressing a 
bead 46 in each of Said arms to make substantially 
point contact with the Spring and hence minimize 
friction. The outer or free ends of rigid arms 34, 

nay be curved as best seen in Fig. 2 to linit the 
movement of weights 43, 3 radially from the 
Shaft. 

It will thus be seen that as the aris Of Spring 
4 are flexed in response to centrifugal force, 
member 42 and sleeve 39 will be moved bodily to 
the right (Fig. 2). This axial movement of sleeve 
39 is yieldabiy resisted by suitable resilient means 
such as a coil spring 3 (Fig. 2) Surrounding shaft 
A between collar 2) and an internal shoulder in 
sleeve 39. Beads 6 may be replaced by adjust 
able set screws or the like in arms 4A, whereby the 
speed at which spring 3 will engage and start to 
move member 44 may be readily Varied or ad 
justed. Adjustment could also be effected by pro 
viding means to change the initial compression 
of Spring 47. 
When the parts are at rest or rotating at Slow 

speed, spring 4 urges sleeve 39 and member 64. 
to the illustrated position against Spring A which 
acts as a stop. In this position, can lobe 0 is in 
the plane of arm 3 so that upon rotation of the 
shaft, members 33 and 29 will assume their dotted 
line position (Fig. 3), that is, open circuit posi 
tion. As the speed of the shaft increases, sleeve 
39 is moved axially toward Support 9 in response 
to centrifugal force, until cam lobe moves into 
the plane of toggle arm 36 and moves the latter 
away from the axis of rotation to effect a Snap 
action of contact member 29 into circuit closing 
position (full line, Fig. 4) as heretofore described. 
The angle between arms 36 and 37 and the loca 
tion of the Snap-action device on Support 9 is 
such that when the member 35 is in full line posi 
tion (Fig. 3) the arm 36 will be out of reach of 
the rotating cam lobe 49 and arm 3 will be Sufi 
ciently close to sleeve 39 to be engageable by the 
lobe when it moves into the same plane thereWith. 
Likewise, when the can lobe has moved fork lever 
35 to dotted line position (Fig. 3) the parts Will 
be held by spring 33 so that arm 37 will be out of 
reach of the cam lobe and arm 36 Will be close 
to the sleeve for engagement by the lobe when it 
is moved into the Same plane. 
As will be understood by those skilled in the art, 

the characteristics of the resilient means 4 and 
4 which oppose the centrifugal force in this de 
vice may be such that the axial movement of 
sleeve 39 will be gradual as the rotary Speed in 
creases. On the other hand, said characteristics 
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may be such that when the initial tension or force 
of the springs is overcome by centrifugal force, 
the sleeve Will move rapidly to its other extreme 
position without further appreciable increase in 
speed. In either event, the parts may be designed 
and adjusted so that sleeve 33 will move lobe 43 
into the plane of arm 36 at a predetermined or 
Selected speed of shaft 6 and back into the piane 
of aria 3 when the shaft has been slowed to a 
piredeterrained or selected lower Speed. The 
SWitch 24, 3 is accordingly closed at a predeter 
ified Speed of shaft 6 and remains closed at all 
iiigher speeds and until the speed is reduced to a. 
predetermined lower speed. It is of course clearly 
apparent that the switch may be opened at the 
higher speed and caused to close at the predeter 
nined lower speed, either by reversing the planes 
of level's 38 and 3, or by changing the electrical 
connections. 
The novel speed responsive means for impart 

ing axial movement to sleeve 39 is claimed in ap 
pication Serial No. 164,552 of Rolland M. Purdy 
and Harald Main uSch, for “Centrifugal Speed Re 
sponsive Apparatus Having Spring Supported 
Weights filed May 26, 1950. 
Although only a limited number of embodi 

ments or nodifications of the invention are illus 
trated in the drawing and described in the fore 
going Specification, it is to be expressly under 
stood that the in Vention is not limited thereto. 
:For example, Various other known types of cen 
trifugally responsive devices may be employed for 
actuating sleeve 39 and rotary movement may be 
in parted to said sleeve directly fron shaft 8, 
such as by a key or land or in any other suitable 
nanner. Other known means may also be pro 
vided for Securing Spring 4 against axial nove 
ment on shaft . The Snap-action or over-cent 
ter device may, if desired, be utilized for a purpose 
other than electric SWitch means. Various other 
changes may also be made, particularly in the de 
sign and arrangement of parts illustrated, with 
out departing from the spirit and scope of the in 
wention as the same will now be understood by 
those skilled in the art. 
What is claimed is: 
1. In apparatus of the class described, a ro 

tatable member, cam means mounted on said 
in ember for rotation thereWith and limited axial 
novelinent relative thereto, resilient means for 

yieldably resisting axial movement of said can 
means in one direction, centrifugally responsive 
means on said member for in parting axial move 
inent to said can means against the resistance of 
said resilient means, a pivoted bifurcated lever 
astraddle of said member, the furcations being in 
axially spaced planes perpendicular to the axis 
of rotation for individual engagement by Said can 
means at different speeds of rotation of Said mern 
ber, a snap-action element pivotally raounted for 
limited angular movement, and a Spring under 
tension connecting said element and the free end 
of one of said furcations whereby movement of 
the lever from one predetermined position to an 
other by said cam means renders said Spring ef 
fective to snap said element from one of its limit 
ing positions to the other. 

2. In apparatus of the class described, an over 
center spring Snap-action device comprising a 
stationary support having a V-shaped notch 
therein, a rigid plate-like element pivotally 
mounted for limited angular movement about an 
edge thereof engaging said notch as a pivot, nor 
mally biased resilient means under tension for 
yieldably holding said element in one or the other 
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of its limiting positions and a pivoted bifurcated 
lever connected to said resilient means for now 
ing the latter to render it effective to move said 
element from either of Said positions to the other 
with a snap action, the pivotal axis of Said lever 
being spaced from the pivotal axis of said element 
and on the side thereof remote from the free end 
of said element, a rotatable shaft, and means 'e- 
sponsive to the speed of Said shaft for actuating 
said lever including cam means having a lobe 
straddled by the furcations of said lever and Cen 
trifugally responsive means for axially moving 
said can means, whereby said lobe is adapted to 
selectively engage the furcations of said lever and 
pivotally move the latter in different directions at 
different speeds of shaft rotation to effect said 
movement of the resilient means. 
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