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UNITED STATES PATENT OFFICE 
2,467,397 

CONTROL FOR ELECTRIC MOTORS 
Charies J. Fianney, Kenmore, N. Y., assignor to 

Colzabuss McKinnon Chain Corporation, Tona 
wanda, N. Y., a corporation of New York 

Application September 4, 1943, Serial No. 501,223 
(Cl. 318-257) 4 Claims. 

My invention relates in general to controls for 
electric motors, and particularly to electric motors 
of power driven hoists capable of being operated 
at a number of different Speeds in either direc 
tion. 
The principal object of my invention has been 

to provide a simple control having a minimum 
number of contacts for controlling a reversing 
imotor at a number of different Speeds. 
Another object has been to provide a Speed con 

tactor having the contacts controlling One Speed 
normally closed, and those controlling the other 
speed actuated to energize the circuit controlled 
thereby. 

Moreover, my control is provided with a set of 
contacts held normally closed by spring pressure, 
or actuated to closed position by such pressure, 
and another set of contacts controlling the other 
Speed actuated to closed position by Solenoid 
leaS. 
The above objects and advantages have been 

accomplished by the device shown in the accorn 
panying drawings of which: 

Fig. 1 is a diagram of a control embodying my 
invention; and, 

Fig. 2 is a similar view showing a modification 
of the invention. 

In the drawings, for clearneSS of illustration, 
all mechanical parts are shown Only in diagram 
for the reason that the various contact elements 
are standard articles of manufacture, and for 
the reason that various modifications in the con 
nections may be made without departing from 
the Spirit of my invention. 
In the drawings I have shown but two forms 

of the invention, that shown in Fig. 1 having a 
speed contactor with normally closed high-speed 
contacts and slow-speed contacts which must be 
energized to close. In Fig. 2 I show a form of 
the invention in which the slow-speed contacts 
are normally engaged, energization for high 
Speed only being necessary. 

Referring first to the form of invention shown 
in Fig. 1, represents the directional contactor 
of my invention; the speed contactor thereof; 
and 2: the push button unit used to control the 
current to both directional aind speed contactors. 
The electric motor which may be for the opera 
tion of the hoist is represented at 3. In the com 
mercial structure the electric notor together with 
the directional and speed contactors fe) and if, 
respectively, are mounted within the hoist casing, 
and the push button unit is suspended therefrom 
and within easy reach of the operator. The Vari 
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ous parts are connected together in a manner to: 
be hereinafter described. 
The motor 3 is of the type having separate 

Windings (not shown) for Siow speed and high 
Speed and is also of the type which is reversible 
in its direction of, rotation. The motor and other 
parts of my invention as shown and described are 
for tile use of polyphase alternating current, but 
obviously my invention is applicable to the use of 
Single-phase alternating or direct current. 
The directional contactor which controls the 

hoisting and lowering movement of the hoist is 
provided With a group of hoisting stationary con 
tacts 4-5, and 5-7, and with a group of 
stationary lowering contacts 38-21, and 22-23. 
Terminal points 25 and 27 are also provided on 
this contactor for the hoisting circuit and lower 
ing circuits, respectively, and terminal points 24 
and 26 are also provided which are connected to 
gether by a jumper 30. In order to bring about. 
the reversal of current supplied to the motor f3, 
the contact points its and 2 are connected by 
means of a jumper 3, and contact points 4 and 
23, are connected by means of a jumper, 32. Con 
tact points 5 and 23 are connected together by 
means of a jumper 33, and contact points 7 and 
22 are likewise connected together by means of a 
jumper 34, 
The directional contactor 8 is provided with a 

reciprocating member 35 for the hoisting circuit 
and With a reciprocating member 36 for the 
lowering circuit. i.he member 35 carries contact 
arms 4) and 4 for engagement, respectively, 
with the contactS 4-5 and 5-7 for closing 
the circuits governed by these contacts. A sole 
noid 2, when energized, causes the actuation of 
the reciprocating member 35. This solenoid is 
connected to the terminal point 25 at one side 
and at the other side to a terminal point. 43. 
The reciprocating member 36 for the lowering 
circuit carries contact arms 44 and 45 which are 
engageabie, respectively, with contact points 
28-2 and 22-23 for closing the circuits con 
trolled by these contact points. The reciprocating 
member 35 is actuated by means of a Solenoid 46. 
which has one side connected to the terminal 
point 27 and the other side connected to a ter 
minal point 5). The terminal points 3 and 50 
are connected together by means of a jumper. 47. 

POWel, is Supplied to the directional contactor 
and other parts of the invention as well as to the 
various circuits to be hereinafter described, 
through leads 5,52. and 53. The lead 5 is con 
nected to contact point 26 and thence to, contact 
point 24 over jumper 30; the lead 52 is con 
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nected to contact points and 22 over jumper 
34. The lead 53 is connected to contact points 
5 and 2 over jumper 33. The power line 52 is 

connected to the jumper 4 connecting terminal 
points 43 and 50. 
The speed contactor comprises two groups of 

slow-speed contact points 54-55 and 56-57. 
This contactor is also provided with groups of 
high-speed contact points 60-6 and 62-63. 
The contact points 6 and 5 are to be connected 
to a common point on the directional contactor 
0 and therefore they are connected together by 

means of a jumper 4. in like manner the con 
tacts 5 and 63 are to be connected to a common 
point on the directional contactor and are there 
fore connected together by means of a jumper 85. 
The speed contactor is provided with a reciprocat 
ing member 66 which carries four contact arms 
70, 7 f, 72 and 3. The contact arms 9 and 3 
serve to connect the high-speed contact points 
60-6 and 62-63, respectively. In like manner 
the contact arms and 2 Serve to connect the 
slow-speed contact points 54-55 and 56-57, re 
spectively. As hereinbefore stated, the recipro 
cating member 66 of the Speed contactor is pref 
erably actuated in One direction by means of a 
spring (not shown) and in the other direction by 
means of a solenoid 4, which is connected to 
terminal point 5 and points 6. In carrying 
out my invention the Spring means (not shown) 
may be utilized to normally retain either the 
high-speed contact points 63- and 62-63 in 
closed position as shown in the form of inven 
tion of Fig. 1, or the slow-speed contacts 54-55 
and 56-57 in normally closed position, as shown 
in the corresponding contact points of the modi 
fication of Fig. 2. In the form of invention shown 
in Fig. 1, however, the movable member 66 is 
actuated by the solenoid 4 to close the low-speed 
contact points 54-55 and 58-57, as will be here 
inafter more fully described. 
The push button unit of my invention is a 

standard article of manufacture and comprises 
two push buttons 8 and 8 f, the push button 80 
being for the purpose of energizing the motor 3 
to elevate the load at either slow speed or fast 
Speed, and the button 8 being for the purpose 
of energizing the motor in reverse or lowering 
direction at either slow speed or fast speed. The 
unit is provided with two reciprocating members 
82 and 83 which carry the buttons 80 and 84, re 
spectively. The member 82 carries two movable 
contact arms 84 and 85, the contact arm 86, being 
provided with an elongated leg 86, and the contact 
arm 85 likewise with an elongated arm 3. The 
member 83 carries contact arms 98 and 9, the 
arm 9 having an elongated leg 92, and the arm. 
9 having an elongated leg 93. The push button 
unit is provided with suitable stationary contacts 
94 and 95 engageable, respectively, by the arm 
84 and the arm 85 together with its elongated leg 
87. In like manner the stationary contacts 96 
and 97 are provided for engagement, respec 
tively, with the contact arm 99 and the contact 
arm 9 and its elongated leg 93. Stationary con 
tacts iO) and f of are also provided on the push 
button unit for engagement, respectively, with the 
elongated legs 86 and 92. Stationary contacts to 
and 0 are connected together by means of a 
jumper f02, and contacts 94 and 96 are likewise 
connected together by means of a jumper 3. 
The motor 3, as hereinbefore pointed out, is 

provided with two separate windings, one for slow 
Speed and one for high speed. These windings 
are not shown in the drawings but the terminals 
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extending from them are illustrated. Terminal 
points 33, 8 and 35 are connected to the slow 
speed winding, and terminal points 86, of and 
38 are connected to the high-speed winding. 

Since terminal points 5 and 8 are common 
to both slow-speed and high-speed WindingS, they 
are shown connected together by means of a 
jumper 8, receiving current from contact point 
25 Over lead 6. 
Having thus described the various elements 

forming a part of my invention, I will now de 
Scribe the various circuits and connections be 
tween them. The jumpers 65 and 32 are con 
nected together by means of lead f : . The jump 
ers 85 and 3 are connected together by means 
of lead . The slow-speed terminal points 03 
and & of the motor receive their current from 
contact points 54 and 56, respectively, of the 
speed contactor over leads 2 and 3, respec 
tively. The high-speed terminal points 96 and 
37 of the motor receive current from the con 

tact points 68 and 52, respectively, over leads 
is and 5, respectively. 
The contact point of the push button unit 

2 receives current from the power line 5 by 
means of a lead 28. The contact point 95 is 
connected to the terminal point 25 of the direc 
tional contactor through lead 2, and the con 
tact point 95 is connected by means of lead 22 
to the terminal point 2. Contact points 94 and 
93, connected together by means of the jumper 
E39, are connected by means of the lead 23 to 
the terminal point 8 of the speed contactor . 
The terminal point 75 of this contactor is con 
nected to jumper 34 and to the power line 52 by 
in eans of lead 25. 
AS hereinbefore stated, it is within the scope 

of my invention to have the slow-speed contacts 
of the Speed contactor normally engaged so that 
When the push button unit is actuated to operate 
the motor in either direction, current Will be 
immediately applied to the slow-speed winding 
(not shown) of the motor. Such a form of the 
invention is shown in Fig. 2 where the speed coin 
tactor 25 is shown provided with slow-speed con 
tact points 23-2 and 3-3. Fast-speed 
contact points 32-33 and S6-35 are also 
provided. Contact points 33 and 2 are con 
inected by means of a juniper 3 and contact 
points 3-35 are likewise connected by means 
of a jumper 38. The reciprocating member 36 
of this contactor carries contact arms if, is , 
A2 and 43. Contact arms at and 42 are shown 

in their normal positions where they will contact 
With and connect the two groups of slow-speed 
contact points 25-27 and 36-3 i, respec 
tively. The contact arms 4 and 43 are en. 
gageable, respectively with the high-Speed con 
tact points 32-33 and 33-35. The recipro 
cating member 39 of this contactor is normally 
held in the position shown by spring means (not, 
shown) in the manner, similar to the speed con. 
tactor of the other form of invention. A sole 
acid is is provided for actuating the recipro 
cating member 3S and it is connected to terminal points 5 and & S. 
in the form of invention shown in Fig. 2, it is 

obvious that the Solenoid 44 of the speed con. 
tactor is not actuated when the directional con 
tactor 3 is operated to actuate the motor in 
either direction at slow speed because of the nor 
nally engaged slow-Speed contact points. The 
push button unit 48 for use in connection with 
the Speed contactor 25 is therefore provided 
With only two Stationary contact points f4 and 
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49 for the hoisting button and two stationary 
contact points 59 and 52 for the lowering button 
of the unit. TWO contact points 52 and 53 are, 
however, provided for causing the Solenoid 44 
to be energized to move the reciprocating Xen- 5 
ber 36. The stationary contact, points 3. 
5 are connected together by means of a junpei 
54, and the stationary contact, points 33 aid 
53 are likewise connected together by means of 

a, jumper 55. The push button unit, 338 is pro 
vided with two directional reciprocating ring 

8: 

O 
sh is SS 

E56 and 3 actuated by push buttons SSS and 
62, respectively. The me bar Sf ESS 

iegs 345 and 68, respectively. The irenber 
is provided with contact, arrins an: ; ; 3 hay: 
elongated legs and 73. 
The directionai contactor is and ting Cotor 3 

used in this form of invention aire iderica, to 
those of the other form hereibefore described, 
and herefore the Sane refere:ce it: 
Lised on the various parts. 
In connecting up the fo: 

in Fig. 2, cureint, is cot w- r 
contact point, it of the push button init, 33. 
from contact, point, 23 of the directional con 
tactor by treans of lead 29. The stat; 
contact, point 49 of this init is connects 
termina point, 25 by means of ead 
Stationary contact point, 5 is correct. 
terminal point E by means of lead 
jumpers 37 and $3 are connected, re 
to the leads and coining from 
tional contactor . The leads 2 and 
ing froin the slow-speed Winding contact, S 

3 and 35 are connected to the slow-speed co 
tact poir&S E8 and 3, respectively. I similar 
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4. 
: 33, tact, points 3 and respectively. 

instead of reversing th 
Speed coii.3.Ctor of Fig. . . m 
in the form of Fig. 2, it is obvious tha. 
contactor might be used to carry 

f 

3 and the high-speed leads 3 and ES 
reversed, i. e. eads 52 and S 3 (or 
contact, points S3 and 52, respectively, a 

is arid 5 connected to contact, points 
56, respectively. 
From the foregoing, it will be obvious that 

there are three distinct kinds of circuits in my 
invention which nay be characterized as power 
circuits, notor circuitS, and control circuits. In 
Order to distinguish these circuits, I have illus 
trated the power circuits by heavy lines, the 
motor circuits by medium width lines, and the 
control circuits by light lines, 

Having thus described the various parts of my 
invention I will now describa its operation With 
special reference to the form of invention shown 
in Fig. 1. ASSunning that it may be desired to 
operate the motor 3 in a direction to elevate 
a load carried by the iaoist, the operator pushes 
the button 88 in Wardly a limited amount which 
Will bring contact airns i and 85 in contact With 
stationary contacts 35 and 3, espectively, and 
elongated leg 83 into contact with the stationary 
contact E. Current will then flow from the 70 
power line 5 through terminal point 26 and 
Over the control lead 2 to contact . The 
current will be divided by means of the arms 3i. 
and 85 and Wii low fron point, 95 Over lead 2 
to the terminal point 25 of the directional con 
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6 
tactor f0. The solenoid 42 connected therewith 
Will thereby be energized, causing the reciprocat 
ing member 35 to be actuated to close contacts 
A-5 and 6-7. Current from the Solenoid 

A2 will return to the power line 52 through 
jumper A. Simultaneously with the actuation 
of the Solenoid 42, the Solenoid of the speed 
contactor Will also be actuated over lead 23 
Which connects the terminal point 6 of this con 
tactor to the stationary contact 94 of the push 
button unit through the stationary contact 93 
and jumper 9, current returning from terminal 
point 5 of this solenoid over lead 24 to jumper 
35 to the power line 5. This movement of the re. 
ciprocating nember 3 of the speed contactor 
Will serve to bring contact arms and 2 in con 
tact, respectively, with contact points 54-55 and 
55-5. When contact points 4-5 and 6-7 
are connected, respectively, by means of the airins 
At and A, current will fow froin power line 52 
through contacts - 3, over lead and to the 
slow-speed terminal 84 of the motor through 
the Solenoid-closed contact points --3 and lead 

3. Furthernore, current will flow from power 
line 53 through contacts - it and over lead 
: and jumper if and thence to the slow-speed 
terminal point 3 through contact points 54 
and 55 aid lead 2. Current Will also flow 
fron power line i through jumper 38 and ter 
ninal point 23 to the Slow-speed terminal 5 
OVer lead 3 and jumper f. The motor will 
thus he operated in the selected elevating direc 
tion at slow speed. Should the operator now 
desire to operate the motor at high speed in the 
saine direction, he pushes the button 3 inwardly 
to the limit of its movement which causes the 
arm 8 to break contact with the contact point 
94 While maintaining contact with stationary 
contact is through the elongated leg 88. Fur 
tiermore, contact of the elongated leg 8 of arm 
85 is maintained with the stationary contact 95. 
Obviously, just as soon as contact of the arm. 34 
With contact point St. is broken, the Solenoid 4 
of the Speed contactor Will be deenergized, there 
by permitting the reciprocating member 66 there. 
of to be forced to the position shown in Fig. 1, 
thus connecting together the groups of high 
Speed contact points 3-6 and 62-63. Current 
Will thus be Stipplied to the high-speed terminal 
points 36 and 7 of the notor over leads 4 

, respectively, current to the high-speed tet 
inina point 53 being supplied by jumper 3 
and lead S. Winen the operator removes his 
finger from the button 3), it will be returned by 
S12:ring pressure to the normal position shown and 
in returning Will nonentarily actuate the sole 
noid of the speed contact in a manner herein 
before described, thus actating the motor at slow 
speed before the current is interrupted to the 
notor through the Cush button unit and direc 
tional contactor. When it is desired to operate 
the notor in the opposite direction the operator 
actuates push button 8 . If he desires to operate 
at slow speed, he moves the button Only sufficient 
ly to bring contact aims 93 and 3 in contac 
with stationary contacts 93 and 3, respectively. 
When in this position the elongated leg 92 will 
be in contact with the point . Current, Will 
noW foW from the lead 2 through contact 
points and is to the lead 23 through aria 
99 aid contact point, 93 to the Soerigid 4 of the 
Speed contactor, current returning from the ter 
nainal point 75 of the Solenoid over lead 24, as 
herein before described. Current will also fioW 
fion contact point 9 Over lead 22 to the Soie 
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noid 46 of the directional contactor, thus caus 
ing the reciprocating member 36 thereof to close 
the groups of contacts 20-21 and 22-23. Cur 
rent will now flow from power line 52 over jumper 
34 to contact point 22 through contact arm 45 
to contact point 23 and thence over jumper 32 
to lead and thence to contact 55 which 
through arm will be connected to contact 
54 and to slow-speed terminal point (3 through 
the lead 2. Current will also flow from power 
line 53 over jumper 33 to contact point 26 
through arm 44 to contact point 28, over jumper 
3 and lead to contact point 57 of the speed 
contactor and thence through the arm 2, contact 
point 56 and lead 3 to the other slow-speed 
terminal point 04. When the operator wishes 
to use the high Speed, he pushes the button 8 
inWardly to move the arm 93 past the contact 
point 96 thereby interrupting the circuit to the 
Solenoid 4 over lead 23, de-energizing the sole 
noid and allowing the reciprocating member 68 
of the contactor to return to its normal position, 
Whereby the slow-speed winding of the motor Will 
be de-energized and the high-speed winding 
energized through terminal points 66 and 9 
by the engagement of arms is and t2 with coin 
tact points 60-6 and 62-63, respectively. 
In the form of invention shown in Fig. 2 when 

the button f6 is actuated to operate the notor 
in one direction at slow Speed, contact points & 
and 49 are connected together by means of the 
arms 63 and 65 and their respective elongated 
legs 64 and 66. Current will thus be supplied 
to Only one control circuit, instead of to two 
control circuits as in the form just above de 
Scribed. Current will pass from contact point 
d4 to contact point 49 and over lead 2 to 
the Solenoid 42 of the directional actuator 3 for 
causing the arms 3 and is carried by the re 
diprocating member 35 to close contacts A-23 
and 6-7 thereby operating the notor in the 
Selected direction over circuits hereincefore de.. 
Scribed, and through normally closed contacts 
f26-27 through arm Sigs, and normally closed 
contacts 30-3 through the arrn 242. When 
the Operator now desires to increase the speed 
of the motor so as to operate it at the faster rate, 
he pushes the button 6 inwardly to the limit of 
its movement thereby bringing the artin S65 in 
contact with contact point 52 while maintaining 
contact of the respective ariins with contact points 
A 7 and 49. Curren, Will thus be conducted frch 

contact point, 32, jumper 55, contact point $53, 
to the solenoid 44 of the speed contactor 25 
through lead 57 and terminal & 3, current re 
turning from terminal 45 to the power line S3 
through lead 24 in a manner hereinbefoie de 
scribed. When the solenoid 44 is enei'gized, the 
reciprocating member 36 Will be actuated to 
open normally closed slow-Speed contactS 26 
27 and 3-3 and close fast-speed contact 
points 32-33 and SA-35 through contact 
arms 4 and $3, respectively, thus allowing the 
current coming over leads and to be con 
nected directly to the fast-speed terminal points 
06 and 97 over leads 6 and 5. 
From the foregoing, it Will be clear that when 

the hoisting push button of the push button unit 
of either form of the invention is operated part 
way, current Will energize the hoisting solenoid 
of the directional contactor. Simultaneously 
With this operation, the Scienoid of the Speed coin 
tactor, in the form of Fig. 1 Will be energized to 
cause current to flow to the slow Windings of the 
motor. If it should now be desired to increase the 
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speed of the hoist while operating in the same 
direction, the push autton will be forced all the 
way in, which through the circuits and contacts 
above described will cause the solenoids of the 
speed contactor of Fig. 1 to be de-energized, thus 
closing the proper contacts of this contactor to 
energize the high-speed windings of the motor. 
When it is desired to operate the hoist in the 
opposite direction, the lowering push button will 
be operated and current will be conducted to the 
motor either for slow speed or for high Speed, 
depending on the amount of movement of the 
button, through the speed contactor in a manner 
similar to that above described in connection with hoisting. 
The actuation of the form of invention shown 

in Fig. 2 is identical to that of Fig. 1 except that 
When hoisting or lowering at slow speed the nor 
mally closed contacts of the speed contactor will 
conduct current directly to the slow speed wind 
ings of the motor, the solenoid of the speed Con 
tactor being energized in this form only When 
it is desired to operate the hoist in either direc 
tion at high speed. 

For ciearness of illustration, I have shown the 
Control circuits as energized directly from the 
power lines 53 and 52, but where high voltage 
current is used for the motor, it is within the 
Scope of my invention to reduce the Voltage in 
the control circuits, Which may be done in Well 
known manner by the use of a transformer. Fur 
thermore, while I have shown a magnetically 
operated directional contactor, it is obvious that 
a mechanically operated or manual device may 
be used to determine the direction of rotation of 
the motor. 

Having thus described my invention, what I 
claim is: 

1. A control for an electric hoist having a two 
Speed reversible notor, comprising a directional 
contactor having a set of normally open hoisting 
contacts, a set of normally open lowering con 
tacts, and separate electromagnetic means for 
each Set of said contacts, each of said electromag 
netic means being operable independently of the 
other, a separate directional Control Circuit for 
each electromagnetic means, Said electromagnetic 
means being connected to a common point of con 
tact, nanual means for directing a supply of cur 
rent to either of said control Circuits, a Speed 
determining contactor having two Sets of con 
tacts, one of the last mentioned sets of contacts 
being normally in circuit-closing relation with 
either set of directional contacts, and Separate 

5 speed-determining electromagnetic means oper 
able by Said manual means for Opening Said nor 
mally closed set of contacts and closing said nor 
mally open set of contacts. 

2. A control for an electric hoist having a two 
speed reversible motor, comprising a directional 
contactor having a Set of normally open hoisting 
contacts, a Set of inCrnally open lowering Con 
tacts, and a single separate electromagnetic 
means for each set of said contacts, each of said 
electromagnetic means being operable independ 
ently of the other, a separate directional control 
circuit for each electromagnetic means, said elec 
tronagnetic means being connected to a common 
point of contact, manual means for directing a 
Supply of current to either of said control cir 
Cuits, a Speed-determining contactor having two 
SetS of contacts, one of the last mentioned sets of 
contacts being normally in circuit-closing rela 
tion with either set of directional contacts, and 
Separate Speed-determining electromagnetic. 
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means operable by said manual means in Syn 
chronism. With the closing of each of said direc 
tional sets of contacts for opening said normally 
closed set of contacts and closing said normally 
Open set of contacts. 

3. A control for an electric hoist having a two 
Speed reversible motor, comprising a directional 
contactOr having a set of normally open hoisting 
Contacts, a set of normally open lowering con 
tacts, and a single separate electromagnetic 
means for each set of said contacts, each of said 
electromagnetic means being operable independ 
ently of the other, a separate directional control 
circuit for each electromagnetic means, said elec 
tromagnetic means being connected to a common 
point of contact, manual means for directing a 
Supply of Current to either of said control cir 
cuits, a speed-determining contactor having two 
sets of contacts, one of the last mentioned sets 
of contacts being normally in circuit-closing re 
lation. With either set of directional contacts, and 
Separate Speed-determining electromagnetic 
means operable by said manual means in sequence 
With the closing of each of said directional sets 
of contacts for opening Said normally closed set 
of contacts and closing said normally open set of 
contacts. 

4. A control for an electric hoist having a two 
speed reversible motor, comprising a directional 
contactor having a set of normally open hoisting 
contacts, a Set of normally open lowering con 
tacts, and separate electromagnetic means for 
each set of Said contacts, each of said electro 
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10 
magnetic means being operable independently of 
the other, a separate directional control circuit, 
for each electromagnetic means, said electro 
magnetic means being connected to a cominion 
point of Contact, manual means for directing a 
Supply of current to either of said control circuits, 
a Speed-determining contactor having two sets 
of Contacts, One of the last mentioned sets of 
Contacts being normally in circuit-closing rela 
tion. With either Set of directional contacts, and 
Separate Speed-determining electromagnetic 
means operable by said manual means for open 
ing Said normally closed set of contacts and clos 
ing said normally open set of contacts, said speed. 
determining electromagnetic means being con 
nected to Said common point of contact. 
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