
June 28, 1927. 1,633,833 
G., R., TCWNSENO w 

MOTOR CONTROLLER 
Filed April 1, 1925 2. Sheets-Sheet 1 

30 

Inventor : 
George F. Townsend, 

by 4-4-2. 
his Attorney 

  



June 28, 1927. 1,633,833 G. R. TownsEND 
MOTOR CONTROLLER 

Filed April 1, 1925 
. . a at 

2 Sheets-Sheet 2 
22 

Inventor : 
6eorge R.Townsend, 
by 6%ré-21 2u. His Attorney. 

  



Patented June 28, 1927. 1,633,833 

UNITED STATES PATENT OFFICE. 
GEORGER. TowNSEND, OF scHENECTADY, NEw YORK, ASSIGNOR. To GENERAL ELEC 

TRIC COMPANY, A CORPORATION OF NEW YORK. 

MOTOR CONTROLLER. 

Application filed April 1, 1925. Serial No. 19,980. 

My invention relates to improvements in 
motor controllers, particularly motor con 
trollers intended for the automatic establish 
ment of motor running connections after 
the establishment of the motor starting con 
nections. 
One of the objects of the invention is to 

provide an improved starting switch or con 
O 

15 

20 

25. 

40 

troller having a plurality of positions and a 
single operating means, together with im 
proved connections between the operating 
means and the switch contact mechanism 
whereby movement of the operating means 
in one direction to a final position effects a 
movement of the switch contact mechanism 
to one operating position, for example, the 
starting position, and either a reverse move 
ment of the operating means or a release of 
the operating means will effect an automatic 
operation of the switch contact mechanism 
to establish another connection, for example, 
the running connections for the motor. 
Another object of the invention is to pro 

vide a simple and effective connection be 
tween the operating means and the switch 
contact mechanism whereby the motor run 
ning connections cannot be established unless 
the motor starting connections are first es 
tablished. . . . 

Another object of the invention is to pro 
vide an improved arrangement whereby a 
single electromagnet is effective to hold the 
switch contact mechanism in the running po 
sition so that upon failure of the power sup 
ply the switch or controller will assume the 
initial position so as to disconnect the motor 
from the source of supply, the single elec 
tromagnet also being effective to cooperate 
with the connections between the operating 
means and the switch contact mechanisian 
whereby the contact mechanism is held in 
the starting position against a strain to the 
running position while the operating means 
is held in the first operated position, 
The various features of novelty which 

characterize the invention are pointed out 
with particularity in the claims annexed to 
and forming a part of this specification. 
For a better understanding of the invention, 
reference is had to the following description 
taken in connection with the accompanying 
drawings, wherein Fig. 1 is a skeleton view 

of the construction and arrangement of a 
motor controller in accordance with the in 
vention, the various parts being in their re 
spective positions when the Switch handle or 
Operating means is in the initial or open po 
sition. Fig. 2 is a similar view showing the 
relative positions of the various parts when 
the switch bandle has been moved to effect 
the establishment of the motor starting con 
nections. Fig. 3 is another similar view 
showing the relative positions of the various 
parts when the switch handle has been either 
released or moved slightly in the reverse di 
lection so as to thereby effect the establish 
inent of the motor running connections. 
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Fig. 4 is a very simplified diagram of a mo 
tor control system showing the controller 
employed in effecting the starting and run 
ning connections for the controlled motor. 
Figs, 5, 6 and 7 are similar skeleton views of 

70 

another form of motor controller in accord 
ance with the invention, the figures corre 
sponding respectively to Figs. 1, 2 and 3 in 
showing the relative positions of the various 
parts of this form of the controller when the 
controller is in the “off” or initial position, 
the starting position and the running posi 
tion, respectively, and Fig. 8 is a simplified 
diagram corresponding to Fig. 4, showing 
the controller of Figs. 5, 6 and 7 employed 
to effect the starting and running connec 
tions of a three phase alternting current 
motor. - - 

Referring to Figs. 1 to 4 inclusive, the 
controller comprises a plurality of cooperat 
ing contacts, the movable contacts 10, 11 and 
12 being resiliently mounted on and carried 
by the rotatably mounted member 13. The 
contacts 10, 11 and 12 cooperate respectively 
with the contacts 14, 15 and 16, the contacts 
14 and 15 being slightly closer their cooper 
ating contacts 10 and 11 than the contact. 16 
is with respect to the contact 12. The con 
troller is operated by means of the handle 17. 
which is secured to the shaft 18. 
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In accordance with my invention I have 
provided improved connections between the 
operating means comprising the handle 17 
and shaft. 18 and the movable contacts 10, 
11, and 12, whereby when the handle is 
moved directly from the position shown in 
Fig. 1 to the position shown in Fig. 2, the 
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contacts 10 and 11 will be brought into en 
gagement with their cooperating contacts 14 
and 15 but the contact 12 will be held out 
of engagement with the contact 16. These 
connections include the lever 19 which is 
pivotally mounted on the pin 20 which is 
carried by the armlature 21 of all electro 
magnet 22. The al'mature 21 is nou lated on 
the shaft 18 for rotation with respect in re 
to, and the member 13 is also not intel () is 
the shaft 18 for rotation with l'espect the 'e- 
to. The lever 19 has a pivotal collection 
at one end thereof with the link 23, the 
other end of the link being connected to the 
member 24 which has two alms 25 and 26 
which cooperate with the armature 21 of 
the electromagnet. The upper end of the 
lever 19 cooperates with the pin 27 which is 
carried by the member 13. The Spring 28 
cooperates with the lever 19 and is located 
between the pin 20 and the pivotal colline 
tion of the lever 19 with the link 23. This 
spring is arranged to be put under a strain 
during the movement of the switch contact 
mechanism to the starting position st 
to become effective to move the contact mech 
anism to the running position when the 
handle 17 is either released or innovel slightly 
in the reverse direction. 
The operation of this form of my inven 

tion is as follows: Assume that the coln 
troller is in the “off’ position as inclicated 
in Fig. 1 and that it is desired to effect the 
proper starting of the motor 29 (Fig. 4); 
the handle I will be noved directly foil 
the position indicated in Fig. 1 to the posi 
tion indicated in Fig. 2, thereby moving the 
a'nature 2i to the attracted position 
through the action of the arh 25, and at lie 
sale tine moving the contacts 10 and 11 
int (, engagement with the contacts 14 : }} (l 
15 through the action of the ei'eille Fire 
(lescribed connections between the h; ; ; ; lie 
and the contact mechanism. The pil its will 
how be in their respective positions as it li 
'ated in Fig. 2 and the spring 28 will be 
placed under a strain to move the lowei' (it 
of the lever 19 clockwise, an thus: i: t! }} 
place the member 13 inder a strain for clock 
wise i? veneni in lot the slf iS ha origh 
fle connection i.etween the upper end of the 
lever and the felle 13. The hoto will 
now be connected to the source of supply 30, 
the resister 31 heing included in the motor 
armature circuit and the winding of the 
electroliagnet 2:2 being energized so as to 
magnetically hold the armature 21. The 
notor starting consections will be main 
tailed as loing as the operator holds the cel 

17 in the full forward posi troller handie 17 
tion, but as soon as the operator releases his 
grasp upon the handle 17, or if he moves 
the handle slightly in the reverse direction, 
the various parts will assume their respec 
tive positions as shown in Fig. 3. it will 
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thus be see that by reason of the loiting 
effect of the electromagnet on the ai'iliatti'e 
21, the spring 28 is effective to move the 
member 13 a further distance in the clock 
wise direction about the shaft 18, this 
brings the contact. 2 in to engage) ent with 
the corresponding coli lict 1 is and short-cir 
cuits; the starting 'esist or 3 i. ille if I'll 25 
coines into engagement with the a!'} is tire 21 
and arrests further love ent of the sh:ft 
18 in the return direction towa's tile st: it 
ing position. The switch will () we lig 
retically eit in the ruining position by 
}}}eans of the electronagnet :22. 

it will thus be seen that tic conti'{lies' is bij 
required to be operated properly even by 
an unskilled operator, since ail that he heel 
to know about the starting of the motor is 
that the handle 1 mist be thrown from its 
initial position as indicated in Fig. 1 to the 3 
full forward position as indicated in Fig. 2 
and thereafter the notor running connec 
tions are alton: tically established indepeld 
ently of any further operation on the part 
(:: the to ei'ator. It will also be observed 
that in case there is a failure of power, the 
switch will automatically return to the “oil 
position from the running position, and it 
will also be observed that in ease the power 
sipply had failed previous to the operation 
of the controllier to the startig (sition, the 
l'inning connections cannot be establishes 
Jiti after the power supply is restoieti. 
That is because of the fact that the holding 
effect of the electronaghet is necessary ill 
order to permit the strain of the spring 2s 
to econne effective to throw the switch floan 
the staiting position to the running position, 
and if there is a failure of the power sul 
ly, the clectronaghci will of hold the 

aii: tire 2 and pe' it, the 'inning con 
In Octions o ljo (stablished. 

It is helieved that a clear inde's incling 
(of the featities (nf consti' ('tion and the pirin 
ciples of operation of the for in of y inven 
tion as shown in Figs. 5, 6 and will he 
had fron an explanation of the operation of 
the arrangelinent. Parts having fictions 
similar to corresponding parts of the ar 
rangement of Figs. to 3 inclusive, "r nim 
bered similarly. Thus, the shaft 18, the 
lever 19, the armature 21, electromagnet. 22, 
member 13. and other parts of the ari’ainge 
ment of Figs. 1. 2 and 3 correspond respec 
tively to the shaft 18, the lever 19, the air 
mature 21, the electromagnet 22', the men 
ber 13 of the arrangement of Figs. 5 to 
inclusive, the lever 23 takes the place of 
the link 23, and this lever is secured to the 
shaft. 18 so as to rotate the eith. The 
member 13 is secred to a switch shift hav 
ing two sets of contacts, the upper set 32 
being arranged to alke easy acre it with in a 
corresponding set of stationary contacts 33 
and the lower set 34 being arranged to make 
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engagement respectively with the set of sta 
tionary contacts 35. The contacts 32 and 
33 comprise the motor starting contacts and 
the contacts 34 and 35 comprise the motor 
running contacts. 
The operation of this form of the inven 

tion is as follows: Assume that the switch 
handle 17' is in the “off” or initial position 
as indicated in Fig. 5 with the sets of con 
tacts 32 and 34 out of engagement with their 
respective stationary contacts, in order to 
connect the three phase alternating current 
motor 29 to the three phase source of Sup 
ply 30, the handle 17 will be first moved to 
the full forward position. a 
will rotate clockwise with the shaft 18, the 
one end of the pin 36 carried by the end of 
the lever 23 moving in the slot 37 in the ar 
mature 21 and by reason of the operative 
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connection between the pin 36 and the slot 
ted upper end of the lever 19, the lever 19' 
will be moved counter-clockwise against the 
strain of the spring 28. This will cause the 
lever 19' to rotate about the pin 20 carried 
by the armature 21' and a resultant notion 
will be imparted to the member 13. The 
movement of the pin 36 in the slot 37 in the 
armature 21 effects a movement of the ar 
mature to the attracted position, thus mov 
ing the pin 20 in the clockwise direction 
about the shaft. 18. This in turn effects a 
clockwise rotation of the member 13 with 
respect to the shaft 18 and brings the set of 
contacts 32 into engagement with the corre 
sponding stationary contacts 33. The elec 
tromagnet 22' is energized to hold the ar 
mature 21 against the strain of the spring 
28, and the motor is connected to the three 
phase source of supply through the starting 
resistor 38. The parts of the controller will 
now be in their respective positions indi 
cated in Fig. 6 and the motor starting con 
nections will be maintained as long as the 
operator retains the handle 17 in the full 
operated position. 

If the operator releases the handle or 
moves the handle backward a slight distance, 
the strain set up in the spring 28' during the 
establishment of the motor starting connec 
tions is effective to now rotate the member 
13 a further distance in the clockwise di 
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rection and bring the set of running con 
tacts 34 and 35 into engagement. This ef 
fects the short-circuiting of the starting re 
sistors 38 and connects the motor directly 
to the source of supply. The parts will now 
be in their respective positions as indicated 
in Fig. 7 and the running connections will 
be established until there is either a failure 
of the supply circuit or until the operator 
moves the handle from the running position 
to the “off” or initial position, thus restor 
ing the parts to their respective positions in 
dicated in Fig. 5. 
I regard the arrangement of Figs, 5, 6 

The lever 23. 
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and 7 as the preferred form of my invention, 
since it lends itself more readily to large 
scale production. I appreciate that under 
certain conditions it may be desirable to con 
trol the automatic establishment of the mo 
tor running connections in accordance with 
Some predetermined condition, as for exam 
ple in accordance with the current taken by 
the motor or the arrangement may be such 
that the motor running connections cannot 
be established until a definite interval of 
time after the establishment of the motor 
starting connections. Those skilled in the 
art will readily understand the manner in 
which such automatic limiting action may 
be had in the controller. However, since 
this is not of the essence of the invention, 
Such arrangements have not been shown or 
described. 

In accordance with the provisions of the 
patent statutes, I have described the prin 
ciple of operation of my invention, together 
with the apparatus which I now consider to 
represent the best embodiment thereof. 
What I claim as new and desire to Secure : 

by Letters Patent of the United States is: 
1. A motor controller having a plurality 

of cooperating contacts for establishing 
starting and running connections, an operat 
ing shaft having a handle for operating the 
contacts, an electromagnet having an arma 
ture for holding the said contacts in the 
running position, the said armature being 
mounted on the said shaft for rotation with 
respect thereto, a lever carried by and piv 
otally mounted with respect to said arma 
tule, the said lever having one end opera 
tively connected with said contacts and the 
other end operatively connected with said 
shaft, and a spring associated with said le 
ver, the connections being such that operat 
ing the said handle from the initial position 
to a second position moves the said armature 
to the attracted position, places the said 
Spring under strain and moves the said con 
tacts to establish the starting connections, 
the strain of the Spring being thereupon ef 
fective by reason of the holding effect of 
Said armature to operate the said lever and 
move the said contacts to establish the run 
ning connections when the said handle is 
released. 

2. A motor controller having a plurality 
of cooperating contacts and operating means 
therefor for establishing starting and run 
ning connections, the said operating means 
comprising a shaft, an electromagnet having 
an armature mounted on the said shaft for ro 
tation with respect thereto, operating connec 
tions between the said shaft and contacts com 
prising an operating member connected to 
said shaft, a lever carried by the said armature 
and pivotally mounted with respect thereto, 
the said lever having one end connected with 
the said contacts and the other end con 
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nected with said shaft, and a spring asso 
ciated with the said lever, whereby operating 
the said shaft in One direction moves the said 
Brinature to the atti’acted position, places 
the said spling under strain and moves the 
said contacts through said operating con 
lections: to establish the mi to starting con 

. y) 3. 3.3 

nections, and the said spring operates the 
said level to move the said contacts to es 
tablish the motor running connections upon 10 
a subsequent reverse movement of said shaft. 

in witness whereof, in: ye hereunio set 
any hand this 31st day of March, 1925. 

- GEO'RGE. R. ''{)YY SEND. 


