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This invention relates to a speed responsive 
device or governor, and more particularly to the 
controlling functions of such a device by posi 
tioning an element thereof in different operative 
positions. 
One of the objects of my invention is to provide 

an improved Speed responsive device for actuat 
ing a control member from one operative posi 
tion to another when the speed of a member 
thereof assumes a predetermined value. 
Another object is to produce an improved speed 

responsive device having centrifuge members 
which are capable of causing limited positive 
moving of a control member from one operative 
position toward another when a predetermined 
speed is attained by its rotating member. 
A further object related to that last stated is to 

asSociate with such a member an over-center 
Spring means operable for completing the final 
movements of said member to either of its two 
different operative positions. 
A still further object is to provide an improved 

Speed responsive means for controlling the mov 
ing of a control member from one operative posi 
tion to another without "lag' when the speed of a 
member assumes a predetermined value. 
Yet another object is to provide improved 

speed responsive controlled means for moving a 
control element from one operative position to 
another when a predetermined speed is attained 
Which will be free from 'hunting' in the event 
the speed should vary within limits on each side 
Of the predetermined value after the control ele 
ment has been caused to assume its said other 
operative position. 
A more specific object is to provide in a speed 

responsive device rotatable can means for di 
rectly initiating the movement of a control ele 
ment between two positions and centrifuge men 
bers responsive to the Speed of a member rotating 
a can for determining toward which position said 
cam will move Said control element. 
Another specific object is to produce an im 

proved speed responsive device for controlling the 
movement of a switch element to two different 
contacting positions, and wherein said switches 
are capable of carrying heavy current loads for 
sustained periods and thus eliminate the neces 
sity of using relay switches in the circuits con 
trolled by said switch element. 
Yet a further object is to produce a speed re 

sponsive device which is sensitive in its settings 
and so designed as to be regulated by a single 
adjusting means to vary the predetermined speed 
at which it is capable of establishing different 
operative conditions. w 
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A further object is to produce a speedsénsitive 
device having centrifuge members which is so 
designed that the centrifuge members are not re 
quired to overcome any resistance by the action 
of centrifugal force to obtain changed operating 
conditions. 
A further object is to produce an improved 

Speed responsive device for controlling a prede 
termined movement of an element toward differ 
ent positions which will embody centrifuge mem 
bers movable to select said movement by variable 
Speeds of a rotating member, and wherein said 
rotating member will produce all the torque force 
necessary to move the element aforesaid without 
any resistance opposing the free action of the 
centrifuge members by the centrifugal and cen 
tripetal forces acting thereon to select said move 
ment. 
A still further object is to produce a speed re 

Sponsive device which is simple in design, easy 
to manufacture at a low cost and applicable to a 
wide range of uses in control systems. 
Other objects of my invention will become ap 

parent from the following description taken in 
connection with the accompanying drawings in 
which: 

Figure is a Schematic view of a control system 
having associated therewith as one of the con 
trol units, a speed responsive device embodying 
my invention, and employed to move a switch 
element to two different operative positions to 
establish different control circuits non-energized 
circuits being indicated by broken lines; 

Figures 2 and 3 are different vertical sectional 
views of the speed responsive device, said views 
being taken on the lines 2-2 and 3-3, respec 
tively, of Figure i; 
Figure 4 is a horizontal sectional view showing 

the over-center spring actuated Switch arm in its 
operative position of Figures 2 and 3, Said Sec 
tional view being taken on the line 4-4 of Fig 
ure 2; 

Figure 5 is a sectional view similar to Figure 3, 
but showing the parts in a different position re 
sulting in the switch arm being moved to its 
other operative position; 

Figure 6 is a sectional view similar to Figure 4, 
but showing the switch arm in the position as 
Sumed in Figure 5; 

Figure 7 is an enlarged view, partly in Section, 
showing detail construction of parts of the switch. 
arm and the actuating cam, together with their 
relationship to accomplish the over-center spring 
actuation of the arm; 

Figure 8 is a view showing the manner in which 
the speed responsive device can be employed to 
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3 
directly control a valve element instead of a 
Switch element; and 

Figure 9 is a sectional view taken on the line 
9-9 of Figure 8. 
Referring to the drawings in detail and first to 

Figures 1 to 7, inclusive, wherein my improved 
speed responsive device is shown as being em 
ployed to control the closing of two switches in 
two independent electrical circuits. An example 
of the circuits to be controlled by the Speed re 
sponsive device is shown in Figure i. In this 
figure my improved speed responsive device or 
governor is indicated generally by the letter G 
and the two switches to be controlled are indi 
cated by the letters G and G. The Switch G 
forms part of a circuit X and the switch G forms 
part of a circuit Y. Within the circuit X is a 
solenoid S1 and within the circuit Y is a solenoid 
S2, which solenoids will be energized whenever 
the circuits are closed. Bothy circuits are con 
nected by a common conductor C which is con 
nected to a source of current such as the ground 
ed battery B. In order to complete the circuits 
by alternate closing of switches G and G, the 
common closing element of the Speed responsive 
device G (to be later described) is connected to 
ground by a conductor Z. If desired, the con 
mon conductor C for the circuits may have a 
switch W for maintaining both circuit.S open. 

In the system shown, by way of example, the 
Solenoid Sl is employed when energized to open 
a valve Wil of a fluid pressure System and the Sole 
noid S. when energized to open a waive W of the 
fluid pressure System. This fluid preSSure System 
comprises a Source of fluid preSSLIre P and a 
double acting fluid pressure operated motor M. 
having an actuating piston A. The source of 
pressure is connected to one end of the fluid 
motor Mithrough the valve Wii by suitable piping 
L, as shown, and other piping L' is employed to 
connect the Source of pressure with the other end 
of the fluid motor through the valve W2. If de 
sired, a hand controlled valve H can be embodied 
in the pipe I, between the Source of pressure F 
and the Waves W1 and '72 and when this hard 
valve is closed it, Will be inpOSSible to operate the 
fluid motor M notwithstanding that one or the 
other of the electrica circuitS is energized due to 
the master Switch. W being closed. 
When the Solenoid Si is energized by the closing 

of the Switch Gi in the circuit X, the valve Wi 
Will be opened so as to connect, the fluid motor M 
with the source of pressure and if this source of 
pressure is eSS than at noSpheric pressure as, for 
example, a vacuum Source, the piston. A will be 
noved to the lower end of the fluid motor. Dur 
ing the opening of the valve Wil the Solenoid S2 
will be de-energized as the circuit Y will be opened 
by the switch G2. This de-energization of the 
Solenoid S2 will result in the valve W2 being closed 
so as to disconnect the source of pressure from 
the upper end of the fuid motor, but will permit 
this upper end to be connected to the atmosphere 
by the particular valve structure shown. With 
the upper end of the fluid motor connected to 
atmosphere, the piston will be free to move to 
the lower end of the fluid motor. Whenever the 
circuit X is broken by opening of the switch G1, 
the Switch G will be closed by the speed respon 
sive device G and consequently the solenoid S1 
will be de-energized and the Solenoid S2 ener 
gized. This will result in the lower end of the 
fluid motor being cut off from the source of pres 
Sure and connected with atmosphere by the par 
ticular valve Wii and the upper end of the fluid 
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4. 
motor connected to the source of pressure by the 
Opening of the valve V, which open position is 

Consequently the piston of 
the fluid motor will be moved to the upper end of 
the fluid motor as shown, air under atmospheric 
preSSure being free to enter the lower end of the 
fluid motor through the valve Vi. If the source 
of pressure should be super-atmospheric, then 
the valves would function in the same manner 
but the piston would move in the opposite direc 
tions according to the open positions of the valves. 
It is thus seen in the system shown in Figure 1 
that the Speed responsive device or governor will 
control the operation of the fluid motor. Thus 
for Speeds below a predetermined value, the 
piston of the fluid motor will be in one position 
as circuit X will be closed, and for speeds above 
a predetermined value, the piston will assume 
another position as circuit Y will be closed. The 
fluid motor can be employed to actuate any ele 
ment desired. 
The Speed responsive control means or governor 

G for controlling the switches G1 and G2, and 
embodying my invention, is shown in detail in 
Figures 2 to 7 and reference to these figures is now 
made. This speed responsive device is of the 
two-stage type since it is controlling two switches 
in two circuits. The speed responsive device will 
be referred to as a governor since it employs 
centrifuge members. 
The governor has a cup-shaped case pro 

vided with a cover 2 of suitable non-conducting 
material. The governor case carries a bracket 
for attaching it to any suitable support by bolts 
4. This bracket has a hole 5 through which pro 
jects an extending threaded part on the lower 
portion of the casing. This extending end is 
clamped to the bracket flange by a nut S. Jour 
naled in the casing is a shaft 7 which is driven by 
means of a fiexible shaft 8 from any rotating 
member, the Speed of which the governor is to be 
responsive, an exaraple being a propeller shaft of 
a notor vehicle. 
The shaft of the governor is provided with a 

plate 3 on which is pivoted two centrifuge men 
ihese two centrifuge members 

engage a sleeve 2 slidably mounted on a pin 43 
extending from the shaft. The pin is Square, as 
is the bore of the sleeve, so that the sleeve will 
rotate With shaft. The connection between the 
Sleeve 2 and the centrifuge members is such that 
the sleeve Will be moved upwardly whenever the 
centrifuge members fly outwardly, due to increas 
ing Speed of the shaft which, of course, would 
be caused by increasing speed of the member 
driving the shaft. Sleeve S2 has a short portion 

extending upwardly therefrom and illtegral 
With this short portion is an eccentric can men 
ber 5 for controlling the two switches G1 and 
G' of the governor. 
The cover 2 carries the fixed contact element 
6 of the switch G and the fixed contact element 
of the switch G. These contact elements have 

terminals f and 9, the terminal 8 having con 
nected thereto the conductor 20 of circuit X of 
the System to be controlled and the terminal 9 
having connected thereto the conductor 2 of the 
circuit Y. The cover of the governor also has 
pivoted thereon an electrically grounded arm 22 
which forms the movable switch element by 
which the movable contact 23 of the switch G1 
and movable contact 24 of switch G2 are con 
trolled. The arm 22 is arranged to swing in a 
plane at right angles to the axis of the governor. 
Its pivot pin 25 carried by the cover is at one end 
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of the arm and the other end of the arm lies be 
tween the fixed contacts f6, and 7 and carries 
the contacts 23 and 24. The arm 22 is arranged 
to be of the snap-over type and to accomplish this 
there is provided an over-center spring 26 con 
nected at one end to an intermediate portion of 
the arm and at the other end to the casing and 
extending across the axis of the pivot pin 25 for 
the arm. The spring arrangement is such that it 
will be effective to perform the over-center clos 
ing movement of the contacts comprising Switch 
G-1 with a "snap' action and hold them closed, 
or to likewise complete the closing of contacts 
comprising switch G? and, once Such contacts are 
closed, to hold them closed until another Switch 
ing change is inaugurated. 
The moving of the arm 22 to either of the two 

switch closed positions is accomplished in two 
merging movements by means of the previously 
referred to eccentric cam 
spring 26. To accomplish this the bottom of the 
arm carries a downwardly extending pin 27 on 
one side of the axis of the governor and on the 
opposite side a flange portion 28 from which ex 
tends upwardly a second pin. 29. The pins 2 and 
23 have conical ends and these ends are So axi 
ally spaced from each other that it is impossible 
for the eccentric cam to engage both pins simul 
taneously. Also the diameter of the can 5 is 
less than the distance between the confronting 
sides of the pins contacted by the cam but having 
a rise sufficient to throw the arm 22 slightly past 
the axis of said cam in either direction of its 
movement when either of the switches G or G? 
is closed solely by the action of the over-center 
spring 26. The associated pin will therefore, be 
out of the rotative path of the eccentric cam 5. 
The peripheral portion of the cam is formed with 
a preferred double beveled surface, as best shown 
in Figure 7, so as to permit smooth cooperation 
between it and the conical ends of the pins. 
When the rotative speed of the driven shaft 

7 is below a predetermined value the can 5 will 
be in a position to engage pin 29 and consequently 
the arm 22 will be swung over-center so that the 
spring 26 can be effective to close the contacts 
of Switch G1 with a "snap' action, in which po 
sition the contacts will be held by the Spring as 
shown in Figures 2, 3 and 4. Once these con 
tacts are caused to be closed in the manner above 
described the pin 29 will be so positioned that 
it will no longer be able to be contacted by the 
cam 35 as it rotates with the shaft , all as shown 
in Figures 3 and 7. As the speed of the shaft 
increases above the predetermined value the can 
85 will be moved selectively upwardly by the cen 
trifuge member to a point above the upper end 
of the pin 29 and will then be in a position to 
engage the lower end of the pin 27. When this 
occurs the eccentric can Will swing the arm 22 so 
as to cause a breaking of the contacts of the Switch 
G1 and upon the cam moving arm over-center 
the spring 26 will effect the actual closing of the 
contacts of switch G with a 'Snap', action and 
maintain them closed until Switch G is again 
closed. The closed position of switch G2 is shown 
in Figures 5 and 6. When the Switch G2 is closed 
the pin 2 will be positioned sufficiently away 
from the eccentric cam that it cannot hit this 
pin as said cam continues to rotate. If the ro 
tative speed of the shaft. 7, should become less 
than a predetermined value, the cam will again 
cooperate with the pin 29 and open the contacts 
of switch G2 slightly beyond the over-centerpo 
sition of arm 22 with respect to the axis of the 
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can 5, and thus permit the closing of the con 
tacts of Switch G solely by the action of the over 
center spring 26. The construction of this two 
Stage governor Switch means insures a smooth 
and quick switch change-over action, since the 
centrifuge members need only operate the sleeve 
2. The movement of the switch controlling arm 
requires none of the centrifugal force employed 
for moving the sleeve 2 axially as the switch 
moving force comes from the rotation of the sleeve 
and the action of the over-center spring 26. As 
a result considerable or all “hunting' is elimi 
nated, and also the contact elements can be 
made sufficiently large to carry heavy current 
loads without the necessity of using relay switches 
in the electrical control circuits X and Y, partic 
ularly sustained energized control circuits. 
The centrifuge members are arranged to act 

against a Spring means, preferably carried by the 
cover 2, and to accomplish this the pin 4 so ex 
tends through an arcuate slot in the arm 22 that 
it can be engaged by a cover carried plunger 30, 
which plunger is acted upon by a spring 3, the 
tension of which may be adjusted by a screw-plug 
32. The movable contacts 23 and 24 are arranged 
to be grounded and, as already mentioned, this is 
accomplished by the conductor Z, and a copper 
Strip 33 (Figure 2) which connects the pivot pin 
of the arm to the governor casing. 
My improved Speed responsive device or gover 

nor can be employed for other purposes besides 
closing switches in different circuits. Another 
example of its use is disclosed in Figures 8 and 9. 
As shown in these views, the governor G is adapt 
ed for directly controlling a valve E to two dif 
rent operative positions. This valve E, as shown 
in Figure 8, is part of a fluid pressure system 
having a double acting fluid motor M provided 
with a piston A and operable from a source of 
pressure P in a manner similar to the system 
shown in Figure . The source of pressure P is 
connected by a conduit 34 to the valve E. Be 
tween the valve E and one end of the fluid motor 
is a conduit 35 and between the valve E and the 
other end of the fluid motor is a conduit 36. The 
Valve E is arranged to alternately connect the 
conduits 35 and 36 with the source of pressure 
through the conduit 34. The construction of the 
valve is such that when one end of the fluid motor 
is connected to the fluid source the other end 
will be connected to atmosphere. If desired a 
hand controlled valve H can be embodied in the 
conduit 34 between the source of pressure and 
the valve E and when this hand valve is closed 
it will be impossible to operate the fluid motor 
M, regardless of the condition of the valve E. 
The valve E. comprises a casing 37 which is 

attached to the casing of the governor Gadja 
cent the top thereof. This casing is provided 
With a bore 38 having its axis at right angles to 
the axis of the governor. The ends of the bore 
38 have air openings 39 and 40. Within the bore 
is a cylindrical slidable valve element 4f con 
strucated to have separate passages 42 and 83 
in opposite ends thereof. The passage 42 has 
ports 44 and 5 extending to the periphery of the 
valve element and its outer end closed by a suit 
able plug 42'. These ports 44, and 45 are ar 
ranged to Selectively cooperate with ports 46, 47 
and 48 in the casing of the valve. The port 46 
is in communication with the atmosphere, the 
port. 4 is in communication with the conduit 35 
and the port 48 is in communication, with the 
conduit 34. The other passage 43 in the valve ele 
ment is provided with spaced ports 49 and 50 
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which extend to the periphery of the valve ele 
ment and having its outer end closed by a suit 
able plug 43. These ports are arranged to selec 
tively cooperate with ports 5 and 52 and the 
previously mentioned port 48. Port S is con 
nected to the conduits 36 and port 52 is connected 
to atmosphere. When the valve element is in the 
lowermost position, as shown in Figure 8, the 
ports will be so arranged that the conduit 34 will 
be connected to the source of pressure and the 
conduit 36 will be connected to atmosphere. 
When the valve element is moved to its upper 
position the ports will be so arranged that the 
conduit 34 will be connected to the conduit 36 
and the conduit 35 will be connected to atmos 
phere. With this arrangement it is seen that if 
suction is used as a source of pressure the piston 
of the fluid motor can be caused to move from 
one end to the other in response to different Set 
tings of the valve element. 
The valve element is arranged to be controlled 

by the condition of the governor and to accom 
plish this the governor is provided with an arm 
22' which is of a construction similar to the pre 
viously mentioned arm 22 of the governor shown 
in Figures 2 to 7, insofar as control structure is 
concerned. This arm 22 has an extension 53 
which is arranged to fit into a recess 54 in the 
valve element. The arm 22' is provided with up 
wardly extending flanges 23 and 24 which take 
the place of the movable contacts 23 and 24 of 
the Switch arm 22 described in Figures 2 to 7 and 
in place of the fixed contacts of switches G and 
G of said previously described structure there is 
provided stops 6' and 7' carried by the cover 
2 of the governor. 
When the speed of the rotating shaft of the 

governor is below a predetermined value the arm 
22' will be swung by the cam 5 and over-center 
spring 26 in the same manner as the Switch arm 
22 to the position where the flange 23' engages 
the stop 6' where it will be held by the over 
center spring. This will result in the valve ele 
ment 4 being placed in its upper position and 
under such conditions the lower end of the fluid 
motor M will be connected to the source of pres 
sure (suction), thus causing the piston A to move 
to the lower end of the cylinder of the fluid motor. 
When the speed of the driven shaft rises above 
the predetermined value the cam element 5 of 
the speed responsive device will cause the arm 22' 
to be actuated over-center slightly beyond the 
axis of the cam and then moved on to the position 
shown in Figure 8 by the over-center Spring 26. 
Upon completion of the aforesaid movement of 
arm 22' and connected valve element 4, the 
spring 26 will be effective to hold said element 
in its moved operative position. When this p0 
sition is assumed the flange 24' will engage the 
stop 7 and the valve element 4 will be in the 
position shown in Figure 8. Under such condi 
tions the upper end of the fluid motor will be 
connected to the Source of suction and the lower 
end of the fluid motor will be connected to the 
atmosphere. The piston of the fluid motor will 
therefore be moved to the upper end of the fluid 
motor cylinder and assume the position shown in 
Figure 8. If the speed of the driven Shaft should 
assume a value below the predetermined speed, 
the valve element will again be positioned to cause 
the piston of the fluid motor to be moved to the 
lower end of the fluid motor cylinder. If the 
Source of pressure is Super-atmospheric the pis 
ton A will assume opposite positions for the same 
positions of the valve element. 

From the foregoing description of my improved 
speed responsive device it is seen that it is simple 
in construction and positive in operation. The 
arrangement is such that the control of its mov 

5 able element from one position to another posi 
tion is quickly and positively made without any 
tendency of the contact vibrating in closed con 
dition or "hunting' between different contacts. 
The actual forces employed in producing the 
change of the movable contact element from one 
position to another is directly derived from the 
torque of the rotating shaft and the over-cen 
ter action of Spring 26. There will be no ap 
preciable resistance to free movement of the cen 
trifuge members, thus said members are at all 
times directly and sensitively responsive to the 
speed of the rotating shaft. It is also to be noted 
that the arrangement is such that the actuating 
Cam has Some free axial movement between the 
conical ends of the cooperating pins 27 and 29. 
Thus, if a pin should be engaged and the contact 
arm 22 Swung from one position to another, it 
Will be swung back in the event the cam should 
be moved slightly towards the other pin. This is 
an important feature since it eliminates substan 
tially all "hunting' of the movable contact ele 
ment between its closed contact positions. Once 
the Contact arm 22 or 22' is Set in a contact oper 
ative (closed) position, it will remain fixed in 
such position until its other operating position 
is assumed and vice versa. In place of the arm 
22 or 22' having two operative contact positions 
(closed), either of Such positions may be an in 
operative position (open) in its controlling func 
tion. 

In the structure shown, the pins 2 and 29 have 
tapered ends and the cam f S is provided with a 
double beveled surface. This is a preferred con 
struction as it permits smooth cooperation, but 
is not essential. If desired, the tapered ends on 
the pins and the double beveled surface could be 
eliminated without affecting the operation of the 
governor. If the cam should engage a pin and 
offer resistance to free movement of the centri 

5 fuge members by Centrifugal or Centripetal forces, 
it will be only momentary. Because of the eccen 
tric mounting of the cam it will be unable to con 
tact a pin during approximately eighty percent of 
any single rotation. . 

Being aware of the possibility of modifications 
in the particular structure shown and described 
without departing from the fundamental prin 
ciples of my invention, I do not intend that its 
Scope be limited in any manner except in accord 

55 ance with the appended claims. 
What is claimed is: 
1. In a speed responsive device, a rotating 

shaft, a member to be controlled, means for ac 
tuating said member toward two positions by a 

60 direct turning movement of the shaft and com 
prising a second member slidable on an axis co 
inciding with that of the shaft, and movable 
means responsive to the speed of rotation of the 
shaft for moving said Second member axially to 

65 cause the controlled member to be selectively ac 
tuated as aforesaid, said second member and the 
movable means being So associated with each 
other that the actuation of the controlled mem 
ber will not resist free movement of the movable 

70 means in response to the speed of rotation of the 
shaft. 

2. In a speed responsive device, a rotating shaft, 
a member to be controlled, cam means rotatable 
by the shaft and slidable on an axis coinciding 

5 with that of the shaft, said cam means having 
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A portion eccentric to the shaft for actuating said 
member toward two positions by the turning 
movement of the shaft, and means responsive 
to the speed of rotation of the shaft for sliding 
the cam means to cause the controlled member 
to be directly actuated by the turning of the ec 
centric portion of the cam means as it is rotated 
by the shaft. 

3. In a speed responsive device, a rotating shaft, 
a member to be controlled, eccentric cam means 
rotatable with the shaft and slidable bodily on 
an axis coinciding with the shaft axis for actu 
ating said member toward two positions by a 
turning movement of the cam means as it is ro 
tated by the shaft, and means responsive to the 
speed of rotation of the shaft for selectively de 
termining toward which position the controlled 
member will be actuated by the eccentric cam 
means, said last-named means comprising a mem 
ber slidable on the shaft and centrifuge members 
positioned outwardly of the slidable member and 
connected therewith and to the shaft. 

4. In a speed responsive device, a member mov 
able to two positions, means for biasing the 
member in each position, a driven rotatable 
member, said movable member being movable in 
a plane at right angles to the axis of the rotatable 
member and having parts on Opposite sides of 
said axis, a member slidable axially with respect 
to said rotatable member, means for moving the 
axially movable member to different positions in 
response to the speed of the driven rotatable 
member, and cam means directly rotatable by 
the rotation of the driven rotatable member and 
controlled by the axial position of the axially slid 
able member for selectively engaging the parts 
of the first-named member which are on oppo 
Site sides of the axis of the rotatable member 
and moving the first-named member from One 
of its positions toward the other by rotative 
movement only of the cam means. 

5. In a Speed responsive device, a pivoted arm 
movable to two positions, a rotatable shaft, slid 
able eccentric cam means rotatable by the shaft 
and having different positions for moving the piv 
oted arm selectively toward the two positions by 
the rotation of the cam, centrifuge members 
controlled by the speed of the rotatable shaft for 
slidably moving the cam means to its different 
positions, and means for changing the speed con 
ditions at which the cam means moves the arm 
comprising a single Spring acting at one end on 
the can means and an adjustable abutment for 
the other end of the spring. 

6. In a Speed responsive device, a pivoted arm 
movable to two positions, an over-center spring 
means for biasing the arm to its two positions, a 
rotating shaft having its axis at right angles to 
the plane of movement of the arm, axially spaced 
projections on the arm positioned on diametri 
cally opposite sides of the shaft axis, an eccen 
tric can mounted for axial movement on the 
shaft and rotatable by the shaft, means for se 
lectively moving the arm toward its two positions 
by the rotation of the cam when it is moved axi 
ally to predetermined positions and comprising 
axially Spaced projections on the arm positioned 
on diametrically opposite sides of the shaft axis 
and Selectively engageable by the cam, and means 
responsive to the speed of rotation of the shaft 
for moving the can axially. 

7. In a speed responsive device, a pivoted arm 
movable in a single plane to two positions, an 
Over-center Spring means for biasing the arm to 
its two positions, a rotating shaft having its axis 
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10 
at right angles to the plane of movement of the 
arm, an eccentric can mounted for axial slid 
ing movement bodily on the shaft and rotatable 
by the shaft, means including projections on the 
arm positioned on opposite sides of the shaft axis 
for moving the arm from either position toward 
the other position by the rotation of the cam, the 
direction of movement being determined by the 
axial position of the cam, centrifuge members 
movable in response to the speed of rotation of 
the shaft, and means for moving the cam axially 
by the centrifuge members. 

8. In a Speed responsive device; a shaft con 
nected to be rotated at varying speeds; an ec 
centric can axially slidable on said shaft and ro 
tatable therewith; centrifuge members rotated by 
Said shaft and connected to move said cam to 
different axial positions in response to varying 
Speeds of said shaft; an arm pivoted to oscillate 
Selectively across the axis of said shaft toward 
two different positions in a plane substantially at 
right angles to the axis of said shaft, means for 
biasing said arm to either of its positions; and 
means carried by said arm on opposite sides of 
Said Shaft axis and engageable by said cam for 
directly moving said arm across the axis of said 
shaft from one position toward the other posi 
tion, Said last-named means and cam being so re 
lated that when said cam is moved axially in one 
direction past a predetermined point it will en 
gage one of Said arm means to thus directly ro 
tate Said arm past the axis of said shaft toward 
one of said positions, and when moved axially in 
the opposite direction past a predetermined point 
Said can will engage the other of said arm means 
and thus rotate said arm in an opposite direction 
past the axis of said shaft toward the other of 
Said positions. 

9. In a Speed responsive device; a shaft con 
nected to be rotated at varying speeds; an ec 
centric can axially slidable on said shaft and 
rotatable therewith; means responsive to rota 
tion of Said shaft and operatively connected to 
Said can for axially moving said cam to different 
axial positions in response to varying speeds of 
Said shaft; an oscillatable arm pivoted on an axis 
parallel to said shaft axis and movable to a single 
position on opposite sides of a line passing 
through both of the aforesaid axes; an over-cen 
ter action spring associated with said arm for 
completing the movement thereof to either of 
Said positions after Said arm has been moved be 
yond Said line; means carried by said arm and 
positioned on opposite sides of the axis of said 
shaft, Said means being axially spaced apart and 
So associated with said cam that with said arm 
in One position, it will be moved beyond said line 
toward its other position directly by rotation of 
Said can when said cam has been axially posi 
tioned in one direction past a predetermined 
point, and with Said arm in its other position it 
will be moved beyond said line toward said one 
position directly by rotation of said cam when 
axially positioned in the opposite direction past 
Said predetermined point. 

10. In a speed responsive device, a rotating 
shaft, a member to be controlled and capable of 
movement to two operative positions, eccentric 
can means Selectively slidable on said shaft and 
Operable for directly imparting an initial move 
ment to Said member to move it from either po 
sition toward the other, spring means operatively 
asSociated with said member for imparting final 
movement to Said member in assuming either of 
Said positions, and means responsive to the speed 
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of rotation only of said shaft for predetermining 
toward which position said member will be ini 
tially moved directly by said cam means when 
selectively operated as aforesaid. 

11. In a speed responsive device, a rotating 
shaft, a pivoted arm oscillatable in a plane Sub 
stantially at right angles to the axis of said shaft 
and across said axis to assume two different po 
sitions, over-center action spring means acting 
on said arm to cause it to assume either of its 
two positions after it has been initially moved 
across said shaft axis from one of said positions, 
means for initially moving said arm directly by 
a turning movement only of said shaft including 
rotating cam means having an axis parallel with 
the pivotal axis of said arm, and means respon 
sive to the speed of rotation of said shaft for Se 
lectively determining toward which position said 
arm will be initially moved by said rotating can 
when rotated. 

12. A speed-responsive device comprising a ro 
tary member capable of being rotated at differ 
ent speeds, a plurality of centrifuge members piv 
totally attached to said rotary member at diamet 
rically opposite points for movement between in 
ner and outer positions, said members being in 
dividually operative substantially in unison and 
being biased to their inner positions by a single 
spring means; a rocker arm movable between two 
extreme positions on opposite sides of and at 
right angles to the axis of Said rotary member; 
eccentric cam means mounted for Selective axial 
sliding movement with respect to said rotary 
member and rocker, and operatively connected 
to said members; means responsive to the nove 
ments of said members when rotated at different 
speeds for sliding said cam means Selectively to 
engaging positions with Said rocker; and means 
operable to initiate movement of Said rocker from 
either of its extreme positions toward the other 
by direct engagement of said can means with 
said rocker in response to rotation only of Said 
rotary member. 

13. In a speed responsive device, a rotatable 
shaft, a pivoted arm for swinging movement in 
a plane at right angles to the axis of the shaft, 
pins carried by the arm and arranged to be on 
opposite sides of the shaft axis, said pins extend 
ing axially in opposite directions with the ends 
thereof being conical and the apexes thereof in 
axially spaced relation, a slidable eccentric cam 
rotatable by the shaft and provided with a pe 
ripheral edge of V-shaped cross-section for co 
operation with the conical ends of the pins to 
move the arm by rotation of the Cam, and means 
responsive to the speed of rotation of the shaft 
for moving the can axially, 

14. In a speed responsive device, a rotatable 
shaft, a member axially slidable on the end of 
the shaft and rotatable with the shaft, an eccen 
tric cam carried by the axially slidable member, 
centrifuge members rotatable by the shaft and 
connected to move the slidable member axially, 
a member to be controlled and being mounted for 
movement to two positions, and means carried 
by the member for cooperation with the cam 
when in different axial positions to thereby per 
mit the cam by its rotation to move the member 
to be controlled to its two different positions. 

15. In a Speed responsive device comprising a 
centrifuge member pivoted to a rotary member 
fixed on a drive shaft for Oscillation between outer 
and inner positions in a plane disposed Substan 
tially at right angles to the plane of rotation of 
said member, and biased to its inner position by 
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spring means: an eccentric cam axially slidable 
on and rotatable with said drive shaft, said can being operatively connected to said centrifuge 
member for movement selectively thereby to dif 
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ferent axial positions in response to varying 
Speeds of said shaft; a pivoted Oscillatory arm 
movable across the axis of said cam in a plane 
Substantially parallel to its plane of rotation to 
two operative positions, said arm having axially 
spaced projections positioned on opposite sides 
of Said cam in parallel relation to its axis; and 
means operable for moving said arm toward either 
of its positions by direct selective engagement 
of said cam with said projections in response to 
the rotary movement and varying speeds of said 
rotary member. 

16. In a speed responsive device comprising a 
centrifuge member pivoted to a rotary member 
fixed on a drive shaft for Oscillation between 
Outer and inner positions in a plane disposed Sub 
stantially at right angles to the plane of rotation 
of said member, and biased to its inner position 
by spring means: an eccentric cam axially slid 
able on and rotatable with said drive Shaft, Said 
cam being operatively connected to said centri 
fuge member for movement selectively thereby to 
different axial positions in response to varying 
speeds of Said shaft; a pivoted oscillatory arm 
raovable across the axis of Said cam in a plane 
substantially parallel to its plane of rotation to 
two operative positions, said arm having axially 
spaced projections positioned on opposite sides of 
said cam in parallel relation to its axis and being 
biased to its positions by over-center action 
spring means; and means responsive to the rota 
tion and varying speeds of Said rotary member 
for causing Said cam to initiate movement of said 
movable arm toward either of its positions by di 
rect Selective engagement with Said projections 
whereby Said Over-center Spring means is ren 
dered effective to complete the movement of said 
arm to the Selected Operative position. 

17. A speed-responsive device comprising a ro 
tary member capable of being rotated at differ 
ent speeds, a plurality of centrifuge members piv 
otally attached to said rotary member at diamet 
rically opposite points for movement between in 
ner and Outer positions, said members being in 
dividually operative substantially in unison and 
being biased to their inner positions by a single 
spring means; a rocker arm movable between two 
extreme positions on opposite sides of and at 
right angles to the axis of said rotary member, 
said rocker having operatively associated there 
with over-center action spring means; eccentric 
cam means mounted for selective axial sliding 
movement with respect to said rotary member 
and rocker, and operatively connected to said 
members; means responsive to the movements of 
said members when rotated at different speeds 
for sliding said cam means selectively to engaging 
positions with said rocker; means operable to ini 
tiate movement of Said rocker from either of its 
extreme positions toward the other by direct en 
gagement of Said can means with said rocker in 
response to rotation only of said rotary member; 
and means for rendering effective said over-cen 
ter spring means to complete the movement of 
said rocker to either of its selected extreme po 
sitions. 

18. In a speed responsive device, a rotary shaft, 
a member to be controlled, means comprising a 
rotating can rotated by the shaft for selectively 
actuating the member toward two positions by 
the turning movement of the cam, means com 
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