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1. 
This invention relates to control apparatus 

and more particularly to devices embodying 
means responsive to variations in the speed of a 
rotating part for controlling and operating other 
devices. 
One of the objects of the present invention is 

to provide novel apparatus combined in a new 
and advantageous manner with the speedometer 
of a motor vehicle for controlling a selected 
means on the vehicle in accordance - with the 
Speed of the latter. 
Another object of the invention is to provide 

apparatus of the above character wherein a 
novelly constructed circuit breaker unit having 
a through shaft is operatively interposed be 
tWeen the Speedometer and the usual drive shaft 
for the latter and is responsive to the speed of 
Said Shaft. 

Still another object is to provide novel appara 
tus responsive to changes in Speed for controlling 
the operation of an electrical Switch or circuit 
breaker. 

Still another object is to provide apparatus of 
the above character embodying novel speed re 
Sponsive means of the centrifugal type. 
A further object is to provide a novel toggle 

or Snap-action device which is readily adapted 
for use as an electrical Switch or circuit breaker. 
Another object is to provide a novel speed 

responsive circuit breaker or the like which is 
adapted to be actuated to one position at a pre 
determined Speed and remain in Said position 
until the Speed is decreased a predetermined 
amount below Said first-mentioned Speed. 
The above and further objectS and novel fea 

tures of the invention. Will more fuily appear 
from the following detail description when the 
Same is read in connection with the accompany 
ing drawings. It is to be expressiy understood, 
however, that the drawings are for the purpose 
of illustration only and are not intended as a 
definition of the limits of the invention. 
In the drawings, wherein like reference char 

acters refer to like parts throughout the Several 
Views, 

Fig. 1 is a side elevation view showing one en 
bodiment of the invention adapted for use in 
controlling the transmission of a vehicle, for 
example, in accordance with the speed of the 
vehicle; 

Fig. 2 is an end elevation view, taken from the 
left in Fig. 1; 

Fig. 3 is a Sectional Side elevation view of one 
type of centrifugally controlled circuit breaker 
unit adapted for use in the structure shown in 
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Fig. 1, the section being taken substantially on 
line 3-3 of Fig. 4; 

Fig. 4 is a transverse sectional view of Said 
unit, taken substantially on line 4-4 of Fig. 3; 

Figs. 5 and 6 are transverse sectional views, 
with some parts omitted from Fig. 6, showing the 
parts in open circuit and closed circuit position, 
respectively, the sections being taken Substan 
tially on line 5-5 of Fig. 3, but with a pair of 
magnets to the left of the section line shown by 
dotted lines; 

Fig. 7 is an isometric view of said unit. With 
the casing body and centrifugal weights re 
moved; and 

Fig. 8 is an end elevation, with parts broken 
away and removed and partly in Section, ShOW 
ing another form of centrifugal means for con 
trolling the operation of the circuit breaker 
eaS 
In the form illustrated in the drawings, by 

way of example, the present invention comprises 
means novelly associated with the speedometer 
of a vehicle, such as an automobile, and adapted 
for controlling the operation of an electrical 
switch or circuit maker and breaker in accord 
ance with vehicle speed. The SWitch may con 
trol a circuit to any electrically operated means 
for controlling the transmission or other func 
tional apparatus on the vehicle (not shown) in 
a desired manner in accordance with variations 
in vehicle speed or the Speed of Some operating 
part. 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 over-drive in modern 
automobiles at one vehicle Speed and a shift 
back to regular drive at a lower predetermined 
vehicle speed. 
As shown in Fig. 1 the novel combination com 

prehended by the invention comprises a Speed 
ometer O which may be of the type extensively 
used on automobiles, trucks and like vehicles, 
the same being Operatively driven from an en 
gine or vehicle 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 

housed in a flexible armor 2 and through a 
novel control unit 4. The latter is provided 
with a through shaft 6 which is operatively con 
nected at one end to flexible shaft in the same 
manner that the latter is usually connected with 
the Speedometer itself. For example, the Square 
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end of shaft 6 extends into a squared receSS 
in a rotating part of the speedometer similar to 
the squared recess 8 in shaft 6 which receives 
a rigid squared extension on flexible shaft . 

Control unit 4 embodies novel means which 
are operable in a predetermined mannel in re 
sponse to the speed of shaft , 6 and hence in 
accordance with the speed of the vehicle When 
these speeds are proportional. As shown, Said 
unit comprises a casing consisting of a cup-like 
body 9 and a cover 29 having aligned hollow 
hub portions 2 f and 22, respectively, in which Op 
posite ends of shaft f 5 are rotatably journalled. 
Mounted on shaft 6 inside the casing and for 
rotation therewith are a hub member 23 and a 
disk or plate 25 on which one or more (two being 
shown) weights 25, 26 are pivotally mounted by 
means of diametrically disposed pivoted pins or 
stub shafts 2. 
part of a friction type clutch or driving Connec 
tion between shaft 6 and the novel switch or cir 
cuit breaker means to be hereinafter fully de 
scribed. These weights inay be kidney shaped as 
shown and outward movement thereof in re 
sponse to contrifugal forces during rotation may 
be yieldably resisted by suitable resilient means, 
such as springs 23, 23 stretched between adjacent 
ends of straps 29, 23 that engage the arcuate Sur 
faces of the weights remote from the shaft. Por 
tions of the inner aircuate Surfaces of said weights 
have the same radius as and aire adapted to fric 
tionally engage the periphery of a ring 3 prefer 
ably made of material having a high coefficient of 
friction, such as a clutch or brake lining material 
or others similar thereto, but Eletal may be satis 
factorily used. It is not essential that the fric 
tion between ring 33 and weights 26 be extremely 
high since, the force or torque required to be 
transmitted therethrough is relatively small, as 
will hereinafter appeal. 

Friction ring or band 38 is mounted on a sieeve 
Sf for angular movement therewith and said 
sleeve is shown as being inou inted on shaft 5 for 
free angular movement relative thereto. Thus, 
When weights 23 revolve with shaft 6 While being 
held in frictional engagement with ring 3 by 
springs 28, 23, said ring and sleeve tead to rotate 
with the shaft. However, when said ring and 
sleeve are held against rotation by stop means or 
in a manner to be hereinafter described, slippage 
will occur between the weights and the ring With 
out appreciably interfering with the rotation of 
shaft 6 which Willi continue to transmit power to 
the speedometer E. When ceintrifugal forces 
acting on weights 26 overcome the pressure of 
springs 28, the Weights are noved OutWardly up 
on stretching of the springs at a shaft speed de 
termined by the calibration of the Springs. With 
the clutch thus disengaged, that is, with the 
weights out of frictional engagement with ring 
30, the latter and parts operatively associated 
therewith are freed to move angularly relative to 
the shaft, 6 in either direction independently of 
the rotation of the shaft. OutWard pivotal move 
ment of weights 26 in response to centrifugal 
forces may be limited, such as by the right angle 
extensions 32, 32 on disk 24. 

Operatively associated with friction ring 3G and 
sleeve 3 is a novel toggle or Snap-action type 
switch means and novel actuating means there 
for to effect the opening and closing of an elec 
trical circuit. Said switch or circuit breaker 
means, in the form shown, are in part controlled 
or actuated magnetically, the actuating means 
therefor comprising an actuating member or ele 

Centrifugal weights 25 constitute. 
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4 
ment 33 having diametrically disposed radially 
extending arms of non-magnetic material con 
nected by a hub portion 34 to ring 30, either di 
rectly or indirectly through sleeve 3 for angular 
novelinent therewith. Mounted on Said arms 
near the outer ends thereof is a pair of inwardly 
facing horse shoe magnets 36, 36a. Angular 
movement of actuating means 33 about the axis 
of shaft is or other pivotal axis is limited by suit 
able stop means, such as spaced posts 3 and 38 
on cover 20, which extend into the path of an ax 
ially extending flange or lug 39 at one end of Said 
member. When weights 26 frictionally engage 
ring 30 at low speeds, thereby frictionally con 
necting the ring and hence actuating member 33 
with the shaft, said member will be moved against 
one of the stops 3 or 38, depending upon the di 
rection of rotation of the shaft. If the direction 
of shaft rotation is clockwise, as viewed in Fig. 5, 
member 33, 39 will move into engagement with 
stop 37. Suitable resilient means may be provid 
ed for normally urging the end 39 of member 33 
in the opposite direction toward the other stop 
38. Said resilient means, as shown, comprises 
a leaf spring 4 which is secured at one end to 
extension 39 and at the other end to a bracket 4 
stationarily mounted on cover 20 in any Suitable 
26. 
The switch means or circuit breaker, in the spe 

cific form shown, includes a pair of separable 
contact points 42 and 43, the first being fixed and 
the second being carried by a snap-action mem 
ber #4 anguiarly movable relative to the shaft and 
comprising diametrically disposed arms 46, 47 
and a hub 3 loosely mounted on sleeve 3 for 
angular movement, relative thereto, Mounted On 
said arms on opposite sides of the shaft and fac 
ing outwardly therefrom in coacting relation to 
magnets 36, 36a are a pair of horse shoe magnets 
48, 49a. Inasmuch as only one pair of coacting 
magnets 36, 49 or 36a, 69a is required, the de 
scription will proceed by referring to only one 
Such pair, the other pair being merely cumula 
tive. When the magnets 36, 49 are in 1'adial 
alignment the south poles S thereof are adjacent 
and the north poles N are likewise adjacent SO 
that each magnet tends to repel the other. If 
one magnet is moved slightly to the right or left 
from such aligned position, the other magnet will 
be snapped to the left or right, respectively, by 
the resultant magnetic forces of attraction and 
repulsion. It is this functioning of the magnets 
which provides the so-called toggle or Snap-ac 
tion movement of the movable contact carrying 
member 44 from its limiting position against 
either stop 56 or 52 to its limiting position against 
the other. 
At the outer end of arm 48 of member 4, there 

is a circumferentially extending portion 50 that 
terminates in a, beint-over end 5 (Fig. 7) on which 
contact 33 is mounted. For a purpose to herein 
after appear, the other arm 47 of the contact 
carrying or toggle member has thereon a cir 
cumferential extension 52, the end portion 53 of 
which is bent at right angles into the path of 
actuating member 33. Mounted in a fixed pcsi 
tion on the inner face of cover 29 and insulated 
therefrom and from ground, is an arcuate strap 
54 the end portions of Which are bent in Wardly 
from the cover to form a Support 56 for fixed con 
tact 42 and a stop 5 which inits angular move 
ment of movable contact carrying member 44 in 
a counter-clockwise direction, as viewed in Fig. 5. 
Movement of member 44 in the other direction is 
limited by contact 42 and Support 56. Suitable 
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insulating means, such as a sleeve 58, are pro 
vided for preventing electrical contact between 
extension 59 on member 45 and contact carrying 
strap 54 when the contact points 42, 43 are out 
of engagement. Member 4 and hence movable 
contact 43 are preferably connected to ground 
through the shaft and casing. If desired, a more 
positive connection to the casing may be effected 
by means of a light flexible conductive pigtail 6 
(Fig. 5) secured to member 44 and cover 2). 
Contact supporting strap 54 may be electrically 
connected with a terminal 6 which extends 
through cover 20 and is Suitably in Sulated there 
from. An electrical circuit, may be completed 
from said terminal through a solenoid (not 
shown) or to another electrically operated de 
wice or prime mover which may, for example, 
operate or control the shifting of gears in the 
transmission of an automobile. 
In Operation, shaft 6 is driven by flexible shaft, 

f which is in turn driven in any known manner, 
such as by a part of the vehicle, at an angular 
speed proportional to the linear speed of the ve 
hicle. Shaft 5 trainSmits the power or torque 
directly to speedometer , which in turn operates 
to indicate the vehicle Speed in a knoWn manner 
On a calibrated dial. iDisk 23 and weights 26, 25 
rotate with the Shaft in the direction of the air 
row, clockwise as viewed in Fig. 5. At low speeds, 
weights 26 frictionally engage ring 3 under the 
pressure of springs 29 and hence Switch actuating 
arm 33 with its magnets 35, 33d, are noved clock 
wise into engagement With stop 3E as illustrated 
in Fig. 5. The actuating arm is held in that 
position by the torque transmitted thereto from 
shaft 6 through the friction clutch 28, 33. In 
this limiting position, the radial center line or 
transverse axis of magnet 36 will be coincident 
with or slightly nearer to fixed contact 42 than 
is the corresponding center line craxis of magnet 
49 when the contacts are in engagement. Ac 
cordingly, contact carrying member 44 being free 
to move angularly relative to the shaft will move 
with a Snap action from contact engaged position 
to the other limiting position thereof determined 
by stop 57, 58. This Snap action is imparted by 
the reactions of the magnetic fields of magnets 36 
and 49, thereby disengaging contacts 42, 33. 
With the parts in this position (Fig. 5), it will be 
seen that the north pole of magnet 36 is repelling 
the north pole and attracting the south pole of 
magnet 49 toward the right (as viewed in Fig. 5) 
and that the south pole of magnet 36 is repelling 
the south pole of magnet 49 toward the right. 
Thus, the overwhelming resultant magnetic force 
of the cooperating magnets tends to move and 
hold magnet 49 and hence member 4 to the right 
(counter-clockwise) when member 33 is held in 
its left-most position in engagement with stop 3 
against the efforts of Spring 4 which is then in 
tension. 
At a predetermined vehicle speed, let us Say at 

about 28 miles per hour by Way of example, the 
centrifugal forces acting on weights 28 Will over's 
come the pressure exerted by Springs 28, as well 
as any friction or other forces tending to restrict 
outward pivotal movement of Said WeightS On 
pivots 2, and said weights Will pivot outwardly 
into engagement with stops 32 and out of engage 
ment with ring 3 thereby disengaging the clutch. 
Actuating arm 33 is thus released from the shaft 
and is promptly moved in a counter-clockwise 
direction (Figs. 5 and 6) by Spring 4G, thereby 
moving magnet 36 to a position directly below or 
slightly to the right of the position then occupied 
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6 
by magnet 9. This will result in a reversal of 
the resultant magnetic forces and magnet 49, to 
gether with contact carrying arm 44, will be 
Snapped back to the left (counter-clockwise) to 
its limiting position. This will bring the parts 
to the positions illustrated in Fig. 6 with contacts 
42, 3 in engagement to close the control circuit. 

his condition Will continue to exist as long as 
the Speed is high enough to create sufficient cen 
trifugal force to hold weights 23 out of frictional 
engagement with ring 33. If the Speed of the 
vehicle and hence shaft is decieases, in Ward 
in ovement of weights 23 will not be effected until 
the centrifugal forces acting thereon and the 
other forces, such as friction, tending to prevent 
Such inward movement are exceeded by the force 
of springs 28. These springs are so regulated 
in the light of the other pertinent forces that Such 
inward movement of the weights is effected at 
some predetermined lower vehicle Speed, such as 
23 miles per hour. When this condition is 
reached and weights 26 nove inwardly to again 
engage ring 33, actuating member 33 will again 
be noved in a clockwise direction into engage 
ment with stop 3A and contact carrying member 
Aá will be magnetically snapped in the opposite 
or counter-clockwise direction to the position 
shown in Fig. 5, as previously explained. This 
condition will persist until the speed of the vehicle 
is again increased to 23 miles per hour or other 
speed for which the device may be calibrated. 

if shaft 6 is rotated slowly in the opposite 
direction, i. e., counter-clockwise as viewed in 
Fig. 5, the torque transmitted to actuating 
member 33, such as when a vehicle is backing at 
slow speed, will move the said member in the 
same direction, i. e., counter-clockwise, from the 
low speed forward position shown in Fig. 5. 
When the magnet 36 on member 33 reaches the 
position shown in Fig. 6, contact carrying men 
ber 44 will be Snapped by the coacting magnetic 
forces of magnets 36 and 3 in a counter-clock 
Wise direction, thereby moving contact 33 to 
Ward engagement with contact $2 in the manner 
heretofore explained. This may not be a desir 
able condition. Accordingly, upon continued 
movement (counter-clockwise) the upper arm 
of member 33 engages the in Wardly bent exten 
sion 53 of contact carrying member 44. Coin 
tinued counter-clockwise movement of member 
33 is then transmitted to member 43 So that the 
latter is also noved in a Counter-clock Wise di 
rection until it engages stop 5 or at least until 
member 33, 39 engages post 38. With the parts 
in that position the contacts will be disengaged. 

In Fig. 8 there is illustrated a modified form 
of centrifugal clutch Which may be used in carry 
ing out the present invention. This embodiment 
comprises a plurality of centrifugal weights 79 
loosely mounted on pins if anchored in disk 
24. The WeightS have central openings 2 some 
what larger than the diameter of pins 7 for re 
ceiving the latter and are positioned loosely on 
the pins by flanges or plates a 3. Secured to the 
ends of the pins. An endless coil Spring Sur 
rounds weights 0 and yieldably presses the 
same against ring 33 to effect a friction connec 
tion between Shaft 6 and Said ring Which Will 
serve to transmit torque to switch actuating 
member 33 in the Same manner and for the 
same purpose described above. When centriful 
gal forces move weights out of engagement 
with ring 30 against the pressure of spring 74 the 
SWitch parts will function in the manner herein 
above fully described. If desired, some waved 
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metal straps 75, 75 may be interposed between 
ring 30 and weights 9 so that the latter will 
not be caused to rotate with respect to pins 7 
when revolving with shaft 6. he straps also 
greatly increase the area of contact with ring 30 
and therefore the friction Connection. 
Although only a limited number of embodi 

ments of the invention are shown in the dra W 
ings and described in detail in the foregoing 
specification, it is to be expressly understood 
that the invention is not limited thereto. For 
example, the sleeve 3i may be dispensed With and 
member 33 may be formed integrally with or 
connected directly to ring 39. Additionally, the 
Snap-action member 44 need not be Supported 
On shaft 6 but may be raounted on a stationary 
part of the control unit and the pivotal mount 
ing thereof may be either concentric With or ec 
centric with respect to the axis of the shaft. 
Likewise, the magnets Inay be of other than the 
horseshoe shape shown, Such as straight bal 
magnets or the like, and snap-action member 44 
may be used for closing different circuits. When 
it is in its two limiting positions or the Same 
may be used for a purpose other thain controlling 
one or more electrical circuit.S. Various other 
changes may also be made in the design and a '- 
rangement of parts illustrated as Well as in the 
materials Suggested Without departing fron the 
spirit and Scope of the invention as it will now be 
understood by those skilled in the art. 
What is claimed is: 
1. In apparatus of the class described, a casing, 

a rotatable shaft journailed in and extending 
through opposed sides of Said Casing, a linenber 
pivotally mounted within Said Casing, Spaced 
stops on the casing for initing angular nove 
ment of said pivoted member, reals including a 
pivotally mounted element for yieldably hold 
ing said member against one or the other of Said 
stops and for moving Said member with a Snap 
action from a position of engagement with either 
of said stops into a position of engagement with 
the other of Said Stops, Said member and ele 
ment being pivotally mounted for limited angu 
lar movement about the axis of Said Shaft, and 
means mounted on the Shaft in Said casing for 
controlling the movement of said element. 

2. In apparatus of the class described, a ro 
tatable shaft, means including a member piv 
otally supported for limited angular movement 
about the axis of rotation of Said Shaft between 
two extreme positioias, Ineans including an ele 
ment pivotally Supported for limited angular 
movement, about the axis of Said Shaft for moving 
said member from either of Said positions to the 
other With a Sinap-action, and nearns mounted on 
Said shaft for actuating Said element. 

3. In apparatus of the class described, iro 
tatable means, electricai circuit breaker means, 
means including a member having limited an 
gular movement about the axis of said rotatable 
means for controlling the operation of said cir 
cuit breaker means, Said meaber being mounted 
for angular movement relative to a novable part 
of Said circuit breaker means, said movable part 
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being angularly movable about said axis, a mag 
netic coupling yieldably connecting Said men 
ber with said movable part, friction clutch means 
for drivably connecting said rotatable means 
and said member to effect angular movement of 
Said member in one direction, said clutch means 
including speed responsive mechanism for dis 
engaging the Sane, and resilient means for actu 
atting Said member in the other direction. When 
the clutch means is disengaged. 

4. In apparatus of the class described, a mem 
be mounted for limited movement between two 
positions, actuating means for causing Said mem 
ber to move with a Snap-action movement 
from either of said positions to the other, and 
control means for controlling the operation of 
Said actuating means, the latter including an 
element, the movement of which in One direc 
tion is controlled by said control means, resilient 
means for effecting movement of Said element in 
the other direction and magnetic means for 
effecting Said Snap-action movement of Said 
naember, and said control means including fric 
tion clutch means for imparting torque to Said 
element in opposition to Said resilient inean.S. 

5. in apparatus of the class described, a Sup 
port, a rotatable shaft mounted on Said Support, 
a heinber mounted for pivotal novement about 
an axis parallel to the axis of rotation of Said 
shaft, means for restricting the pivotal move 
linent of Said inenber to movement between two 
limiting positions, means including an element 
mounted for limited pivotal movement about an 
axis parallel to the axis of rotation of Said shaft 
aid between two limiting positions, a magnetic 
coupling Operatively connecting said member 
and element for yieldably holding said member 
in One or the other of its limitiing positions and 
for moving Said member with a Snap-action from 
either one of its limiting positions to its other 
limiting position, resilient means for normally 
maintaining Said element in One of its limiting 
positions, and means for yieldably coupling said 
element to Said shaft for moving the element to 
itS other limiting position against the force of 
Said resilient means. 

ROLLAND M. PURDY. 
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