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To all whom it may concert: 
Beit known that, , ARTriu R. C. EAs wood, 

a citizen of the United States, residing at 
Cleveland, in the county of Cuyahoga and 
State of Ohio, have invented new and use 
ful Improvenients in Electric Controller's, 
of which the following is a specification. 
My invention relates to electric motor con 

trollers of that type in which separately ac 
tuated magnetic switches are used to inake 

a - 

the proper connections for starting the pro 
motor, operate it in different direction 
vary its speed. it sometimes occurs in tile 
operation of such controllier's fi {ia; when tie 
master controller is moved to tie of posi 
tion some one of the resistance cit-Olt 
switches may remain closed due to a heavy 
arc yhich has been formed at its contacts 
which welds them togetier. 
The object of ray invention is to provide 

a controller in which it will be iiapossible 
to operate the main switch or reveisei 
case aay of file resistance ciii-oat. Switcies 
is ciosed. This may be accoinished in a 
number of ways, one of which is slow di: 
grammatically in the accompanying draw 
Ing. 

: I 

On the drawing, I have silovn a pair of 
reversing Switches 5 and 6 op{}rated, i'e- 
spectively, by the windings 5 and (3* and 
having the auxiliary contacis 5' and 5° 
closed when the said switches are open. 
The common return from the operating 
windings 5 and 6° is connected through the 

35 
hand or negative end of 
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said auxiliary contacts in series to the left 
sistance R; and also throiagi - 
to the negative iain. The 'enlivining 
minals of the windings 5 and {3 are coin 
nected, respectively, to the segments atti 
?m. on the master switch if, which has the 
arm g arranged, when moved to the right or 
left from the off-position, to connect the 
winding 5 or 6 to the positive segment m. 

If the controller arm o be moved so as to 
engage the segment m, current will flow 
from the positive segment in through the 
arm o, the segment m', the winding {3, and 
the resistance r to the negative main, caus 
ing the Switch 6 to close its main, or motor, 
contacts and to open its auxiliary contacts 
6. No current flows through the notor as 
the arm O does not engage any of the ses:- sts - 

ments in: to 2 coxiiected gese:tive is 

the operating windings 18 to 4 of the 
Switches 1 to 4, which control the sections 
of the resistance in an obvious manner. 
When the arm is moved step by step so 

as to engage the Segments m° to in the wind 
ings, it to 4 become successively energized 
causing fine switches 1 to 4 to close succes 
sively, whereby the motor is caused to start 
and automatically increase its speed in a 
in aniel well known. --- 

op the motor the airin () is moved to 
position which is that shown on the 
g; easing the definergizing of all the 

vindings ., 2’, 3, 4, and 6. All of the 
Switches i. 2, 3, 4, and 6 should open at once 
and the auxiliary contact 6 should close. 
in case, however, one of the resistance 
switches, as 3, should remain closed and the 
and he moved upon the segment m', a con 
jection exists from the positive main 
iihitosi the Switch 3, the last section of the 
i’gisi 33, the auxiliary contacts 5 and 6 

!o Yer terminals of the windings 5 
l A connection also exists from the 

the master switch to the upper 
ilding 6". As both ends of this 

are connected to positive conduc 
cal) flow through it and the 

(3. 
then the aim () is moved to the left from 

its (f-position, the operation described will 
apply except that the winding 5 will be 
energized ind the switch 5 will close, caus 

}) 

The opening of the auxiliary contacts 5 
or 3 when the corresponding switch 5 or 6 
is closed prevents connecting the lower end 
of the winding 5 or (3 to the positive main, 
Yihich would make the said winding inop 
erative as hereinbefore explained. 

| claim 
i. in a circuit, a resistance, a set of re 

sistance switches having contacts for con 
meeting said resistance to one side of a Source 
of current supply, a mail switch for con 
necting said resistance to the other side of 
said source, an operating winding for Said 
switch, means including the said contacts 
for closing a short circuit around said wind 
ing when any of said resistance switches 

d, means for energizing said wind 

ire A to rotate in a reverse iii. 
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ing when all of said resistance switches are 
cen, and means for opening said short 
crcuit when said main switch operates. 

2. In a motor control system, a circuit 
containing a motor, a magnetically operated 
reverser, a resistance, one or more switches 
having contacts connected to said resistance, 
means including the said contacts when said 
reverser is in its open position for connect 
ing both ends of its operating winding to 
the same is de of a source of supply when any 
of the resistance switches is closed. 

3. In a motor control system, a circuit 
containing a motor, a magnetically operated 
reverser, a resistance, one or more switches 
having contacts connected to said resistance, 
means including the said contacts when said 
reverser is in its open position for connect 
ing both ends of its operating winding to 
the same side of a source of supply when any 
of the resistance switches is closed, and means for energizing said winding only 
when all of said resistance switches are open. 

4. In a motor control system, a circuit 
containing a motor, a magnetically operated 
reverser, a resistance, one or more switches 
having contacts connected to said resistance, 
means when said reverser is in its open posi 
tion for short circuiting its operating wind 
ing through the said contacts when any of 
the resistance switches is closed, means for 
energizing said winding when all of said 
resistance switches are open, and means for 
opening said short circuit when the reverser 
operates. . 0. 

5. In a circuit controller, a magnetically 
operated switch for connecting an electric 
circuit to one side of a source of supply, 
means for automatically short-circuiting the 
operating winding of said switch to pre 
vent its operation if the circuit is connected 
at any point to the other side of the so tree 
of supply, the short-circuit, being through 
the said point. 
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6. In a circuit controllier, a magnetically 
operated switch for connecting an electric 
circuit to one side of a source of supply, 
means for automatically short-circuiting the 
operating winding of said switch to prevent 
its operation if the circuit is connected at 
any point to the other side of the source of 
supply, the short-circuit including the said 
point of connection, and an auxiliary switch 
operated by said Switch for opening said 
short circuit when the switch operates. 

| 7. A circuit, two reversing switches there. 
or, an actuating winding for cach switch, 
a third switch in the circuit, a circuit in 
cluding the third switch in shunt with the 
winding and the shunt circuit, the resistance 
being of a value to prevent sufficient current 
to flow through either winding to actuate 
the corresponding reversing switch when the 
reversing switches are open and the third 
Switch is closed. and means for opening the 
shunt circuit when either reversing switch 
is closed. ... ' 

8. A main circuit, a switch to close the 
same at one place, a winding to actuate the 
said switch, a second switch to close the cir 

second switch in shunt with the winding. 
a resistance in series with the winding and 
the shtint circuit, the resistance being of a 
value to prevent stifficient current to flow 
through the winding to actuate the first 
switch when the latter switch is open and 
the second switch is closed, and means for 
opening the shunt circuit, when the first 
switch is closed. 

Signed at Cleveland, Ohio, this 19th day 
of Sept. A. D. 1910. 

ARTHUR. C. EAST WOOD. 
Witnesses: 

J. H. HALI. 
H. vi. DEA.ER. 
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