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My invention relates to motor controlap 

paratus. . . . . . . . . . . . . . . . . . . . . . . 
I will describe. one form of motor control 

apparatus. embodying...my, invention, and 
5 will then point out the novel features there 
of in claims.; ; ; ; , , ; ; ; 
The accompanying drawing is a diagram 

matic view illustrating, one form of appa 
ratus embodying my invention, applied to 

10 the control of a motor for 'operating a rail 
way switch. ". . . . . . . . . . 

Referring to the drawing, the reference 
character M. designates an electric motor 
comprising, as usual, an armature 1 and a 

15 field winding 2. As here shown, the motor 
M. is operatively connected, by suitable 
means, not shown in the drawing, with, a 
railway, switch A, but it will be readily, un 
derstood; that the motor M might be opera 

20 tively connected with any, other suitable 
form of apparatus. . . . . . . . . . 
The reference character E. designates a 

circuit controller operated by the switch A 
and comprising a contact arm 16 and two 

25 contact segments 16 and 16°. The parts of 
circuit controller E are so arranged that the 
arm 16 will engage the contact segment 16 
to close contact 16-16 at all times except 
when switch A occupies its reverse position; 

30 and that the contact arm 16 will engage coin 
tact segment 16 to close contact 16-16 at 
all times except when switch A occupies its 
normal position in which position it is illus 
trated in the drawing. 
The motor M. is controlled by a motor 

controller designated in general by the ref 
erence character D, which motor controller, 
in turn, is controlled by the circuit controller 
E previously described and by a polarized 

40 relay R. The polarized relay R may be con 
trolled in any suitable, manner as by pole 
changing contacts on a switch lever located 
in a signal tower. . . . 
The motor controller. D in the form here 

45 shown comprises two contactors C and C. 
These contactors are exactly alike and each 
comprises a plunger. 4 controlled by an en 
ergizing winding 3 and operatively connect 
ed with two contacts 5 and 6... The motor 

50 controller D also comprises two thermal re 

35 

strip is deflected. 

lays T and T, each comprising a thermo 
sensitive device which changes its shape in 
response to changes in its temperature, and 
a heating element 7 for heating the device. 
As here shown, each thermo-sensitive device 
is a bi-metallic strip arranged in such man 
ner that the free end of the strip will deflect 
downwardly when the associated heating 
element 7 is supplied with current the mag 
nitude of which exceeds the value of the 
normal operating current for motor M. 
Each bimetallic strip 8 operates a contact 9 
which is normally closed but which is opened 
when the associated strip is deflected, and 
a contact 10 which is normally open but 
which becomes closed when the associated 
As shown in the drawing, switch A occupies 

its normal position and contact 16-16 of 
circuit controller E is therefore closed, while 
contact 16-16 of circuit controller E is 
open. Motor M is de-energized. Contactors 
C and C are both de-energized. Thermal 
relays. T and T are also de-energized. 
Polarized relay R is energized in the normal 
direction so that its contact 12-12 is closed. 
I will now assume that the towerman wishes 
to move switch A. from its normal to its re 
verse position. To do this, he reverses relay 
R, so that contact 12-12 of the relay is 
opened and contact 12-12 is closed. Cur 
1'ent then flows from terminal B of a suitable 
Source of current, not shown in the drawing, 
through wires 11 and 11", contact 12-12 of 
polarized relay R, wires 13 and 13, contact 
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9 of thermal relay T, wire 14, winding 3 of 
contactor C, wire. 15, contact 16-16 of cir 
cuit controller E, and wires it and 18 back 
to the other terminal X of the source. As a 
result, contactor C. becomes energized, and 
closes its contacts 5 and 6... As a result. a cir 
cuit is closed for motor M, from terminal B 
through wires 11, 19 and 20, contact 5 of con 
tactor C, wire 21, armature 1 of motor M, 
wire 22, contact 6 of contactor C, wire 23, 
heating element. 7 of thermal relay T, wire 
24, field winding 2 of motor M, and wires 25 
and 18 to terminal. X. Motor M. therefore 
rotates in the direction to move switch Afron 
its normal to its reverse position. When the .30 



23 

switch A reaches; its ful 'everse pisitioi, 
coitat 1(1-16 (if cirgiit controller E opens, 
thereby interrupting the circuit previously 
traced for contactor C. As a result, coin 
sactor, C9pgas its egntacts 5 and 6 and motor 5 Mbeehies de-effergized. - 1 A - - - . . . . . . . . 

if the towermaniow wishes to restore the 
switch. A to its normal position, he may do 
Sghy again reversi:g-the-relative posiarity ui 

to the curret supplied to polarized relay R. 
When he does this, co: tact 12-12 of 'elay 
R opes and contact 12-12 ceses. Current 
then flows fron terminal B of the sture: 
through wires; 11 and 11t contact. 12-sel2t of 

15 relay R, wires 26 and 26, contact. 9 of thernal 
rtlyp-wire 27, iilding 3 of citator (, 
wife 28, cohtast 16-6 of cirgit coil titler 
E and 'vies 17 and 1S torteriinal X: The 
cilitient thus' supplied to winding 3 of con 

go tacter Cenergizes the contictor, and lie coin factor closes its coitactly said G. Current 
is then stipplied' to motor M over a circuit 
which passes froii terminal Bottli'sofree 
through wires 11 and 19, contact 5 of eo-i- 

25 tactor C, wires 29 aid 22, armiitiio 1 if 
motor M, wires 21 and 30, contact 6 of exiii tactor C, wire 31, lieating elétilept of 
therinal relay T, wires 32 aid '24, field wind 
inig 2 of motor M, and wires 25 arid 18' back 

'ao to the other terminalX of the source. Motór Mtheidpérates to drive'switch-Atts its liff 
mal position When the swifli Airestlies its 
itefieldsitioi, c8htiet 16-16 of circuit controller E openis; thus de-energizing coi 

is tactor C, and isdiriterruptiing the circuit just 
traced for notor M. The parts are theire 
stored to the positions in which they are illus 
traited in the drawing. . . 

If, when the switch is being moved from 
do oie extreme position to the otlier extreme 

position, the movemefit of the switch is ar 
rested before the switch reachies the desired 
extreme position due to solie obstruction. 
the motor current will rise above the normal 

45 value, and cause the bi-metallic strip of the 
thermal' relay which ther has its heating ele 
ment included in the motor circuit, to de 
flect and dperate the contacts of the thermal 
relay. For example, if, when the switch is 

so being moved fron its normal to its reverse 
position, the movement of the switch is a r 
rested before the switch reaches the full re 
verse position by some obstruction such as: 
piece of coal or ice, the motor current will 

55 rise; and since the heating element 7 of ther 
mal relay T is included in the motor circuit, 
ulder these conditions bi-metallic strip S of thermal relay T will deflect downwardly, 
thereby opening coitact 9 and closing coin 

60 tact 10 of this relay. When contact 9 of 
thermal relay Topens, the circuit over which 
contactor C is normally, energized, is inter 
rupted, and cohtactor C becomes de-ener 
gized. When contactor C becothes de-ener 

g5 gizé6, it opensits contacts 5 and 6 aid thius 
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de-energizes notor M. When contact 10 of 
thermal relay T closes, an auxiliary circuit 
is completed for contactor C which passes 
from terminal B of the source, through wires 
11, 11,33 and 34, contact 10 of thermal relay 
T, wires 35 and 26, contacti9 of thermal re 
lay T, wire27, winding 3 of contactor C9, wire 
28, contact 16-16 of circuit controller E, and 
wires 17-and-18tg terminal X. The curreat 

i; supplied to winding 3 of contactor Cover this auxiliary circuit energizes contactor C", 
and this contactor closes its contacts 5 and 6 
so that motor M becomes energized over the 
circuit: controlled by these contacts and re 
turns switch. A to its initial or normal posi- so 
tion. When the switchi réaches its notinal 
position, the auxiliary circuit for contactor 
C is opened at contact 16 -16 of circuit con 
troller Ei and this contactor therefore opes 
its contacts and thuis"dé-energizes riotör..M. is 
As soon as strip 8 of thermal relay: T cooks, 
however, contact 10:is openedian?eli contact 9 
again becomes closed. As a result, contac 
'tor C is again energized and motor M thiere 
fore rihoves switch. A toward the reverseposi 
tion. Thus it will be seen that ifider the 
above conditions, the switehr will be drive 
repeatedly from the normal toward the re 
verse position until the obstruction is re 
moved; or until the: towerman reverses relay 
Rto interrupt the riormalicircuit for contac 
tor:C. In similar manner, if wher?: the switchii is being goved from the reverse to the northal positiofi, the Irovement of the 
'switchis: arrested before the switch reaches' the full normal position, the motor current 
again rises; and since under these conditions 
heating element 7 of thermal relay T is in 
cluded in the motor circuit, the bi-metallic 
strip. 8 of thermal relay: T deflects down 
wardly and opens contact 9 and closes contact 
10 of this relay. . When contact 9 of thermal 
relay T opens, contactor C" becomics de-oiler 
gized and thus de-energizes motor M. When 
contact 10 of thermal-relay T closes, an auxil 
iary circuit for contactor C is closed, which 
circuit passes from terminal B of the source 
through wires 11, 11, 33 and 36, contact. 10 of 
thermal relay T, wires 37 and 13, contact 9 
of thermal relay T, wire 14, winding.3 of 
contactor C, wire 15, contact 16-16 of cir 
cuit controller E and wires 17 and 18 to ter 
minal X. The current supplied to winding 
3 of contactor C energizes contactor C, so 
that contacts 5 antil 6 of this contactor b8 
come closed. Motor-M, therefore becomes 
energized and returns the switch. A to its re 
verse position. When the switch reaches the 
full reverse position, the auxiliary circuit just 
traced for contactör C is opened at contact 
16-16 of circuit. controller E so that this 
contactor becomes de-energized, thereby de 
energizing motor M. As soon as strip 8 of 
therind relay T cools and returns:to its nor 

- ... -- - - rial position the auxiliary circuit for coi- l() 
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tactor C is then opened at contact 10 of ther 
mal relay T, and the normal circuit for con 

... tactor C is closed at contact 9 of thermal re 
lay T., Contactor. C. therefore again be 

is gones. EE and completes the circuit 
so that notor Magain moves the for motor Mso that it - - - - - - - 

; switch. A toward the normal position. Thus 
it will beseen that under these latter condi 
tions, the switch will be driven repeatedly 
from the reverse toward the normal position until, the obstruction is removed or until the 
control relay R is reversed to interrupt the 
normal-circuit for contactor C. . . . . 

- It should be pointed out that if desired, suitable indicating apparatus controlled in 
the usual manner may be, provided to indi 

-cate the actual position of the switch so that 
when the switch is operating in the manner 
thus described the towerman will know the 
exact position of the switch at all times. "Opei;advantage.gif, apparatus embodying 
my invention is that, due to repeated back 
and forth; movement of the switch, when the 
switch is prevented fron reaching one, ex 

as treme position or the other by some obstrue 
tion the obstruction, may be broken down 
after a few operations of the switch so that 
the syYitch can: then 
position- . . . . . . . . . . . . . . . 

so. Another adyantage of apparatus embody 
-ingany, inventionis.that damage to the noton due to everloads is positively prevented. 
iáithough Liha Yeherein shown, and de 

scribed only, one form of apparatus embody 
(0 5'ing-ny invention, it is understood that vari ous changes and modifications may be made 

...thegein within the scope of the appended 
claims without, departing from the spirit and 
scope of my invention. . . . . . . . . . . . 
Having thus described my invention, what 

: I claim is: , ... : : - 
1. In combination, a device capable of as 

suming a first or a second position, an electric 
motor for operating said device, nanually 
controlled: means for supplying current to 
said motor to drive said device from said first 
position to said second position, and means 
respousive to the magnitude of the current 
supplied to said, motor for at times de 

its energizing said inotor and for subsequently 
automatically supplying current to the motor 
to restore sail device to said first position. . 
2. In counbiaation, a device capable of as 

suining a first or a second position, an electric 
f: motor for operating said device, manually 

controlled means for supplying current to 
said motor to drive saici device iron said first 
iposition to said, second position, a therilial 
relay responsive to the magnitude of the cur 

f; rent supplied to said motor, and neans con 
trolled by said relay for at times de-elergiz 
ing said motor and for subsequently... auto 

..matically supplying current to said notor to 
restoresaid device to said first position. : ... 

ses. 3. In combination, a device capable of as 

.(4. 

ng a first or a second position, an electric 
motor for operating said device, manually 
controlled, means for supplying, current to 
said motor to drive said device from said first 

... position to said. Second position, athermal ra 
relay responsive to the magnitude of the cur 
rent, supplied to said notor...a...contactor, means controlled by said relay, for at times de-energizing said motor and for subsequent 

ily energizing said contactor, and means effec 
tive yen said contactor is energized for 

- supplying current to said notor, forestore 
said device to said first position; iii. 
. .4. In combination, a device capable of as suming,a: first praisecond position, 
tric motor for operating said devicemantial 

controlled means for supplying current 
to said notor to drive, said device from said : first position to said second position, and 
means effective if the curren 
motor increases, above; a pre 

Sulli 

supplied to said : 
etermined value for at times de-energizing said nioigrandfor subsequently, autoimatically supplying cur 

rent to the motor to restory, said device.t 
said first position. -- - - - - - - - 

... .. 5. In combination, a devicecap 
suming a first or a second positio, an electric 
motor for, operating said:deviceitherinal relay provided with: a, heating 
manually controlled means, inclu 
heating, element for...Supplying: current to 
said motor to drive said device from said first 
position to said, second position, and means 

said relay fo, at times, de energizing said motor and for subsequently 
automatically, supplying current to the motor 
to restore said device to said first position. : : 
..', 6. In-combination, a device, capable of 
assuming a first or a second position, an elec 
tric motor for, operatin 
unal relay provided wit 
manually controlled means, including said 
heating element for-supplying current to said 
motor to drive said device from said: first 
position to said second position, a contactor. 
means controlled by said, relay for at times 

: de-energizing said motor and for subsequent 
ly energizing said, contactor, and means 
effective when said contactorois-energized 
for supplying current to said hotor to restore 
said device to said first position. . . . . . . 
7. In combination, a device.capa 

suming a first or a second position, an electric 
motor for operating said devicea, manually 
controlled relay, provided with a contact, 
means for supplying said motor with current 
when said contact is closed to drive said de 
vice. from said first, position to said second 
position, and means-set into operation if the 
current. supplied to said motor increases 
boye a predetermined:value when said de 

intermediate position for 
: causing said-motor to repeatedly drive, said 
device from such intermediate-position to its 

and back to such intermediate. 

able of as 
be noved to the desired 

... " element, 

ng said 

controlled by 

g said device, a ther 
has heating element, 

ble of as 

vice occupies an 

first position 

5 

an elec- e. 
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position until the current no longer increases 
above the predetermined value at such inter 
mediate position or until said relay is eper 
ated to open said contact. 

8. In combination, a device capable of as 
Suming a first or a second position, a elec 
tric motorior operating said device, a first 
and second thermal relay each provided with 
a heating element, manually controiled means 

- including the heating element of said first 
relay for at tiiles supplying said motor with 
current to drive said device iron said first 
position to said second positioi, manually 
controlled means including the heating ele 
ment of said second therinai relay for at other 
times supplying said notor with current to 
drive said device from said second position to 

J. 

said first position, and means controlled by 
. . . . . . . . . . . . . a . . said relays for de-enelgizing said motor and 
for subsequently supplying said notor with 

at . . . current to drive said device to its initial posi 
tion if the cirreit supplied to said motor 
said dévice occipies 
increases above a predetermined value when 

interlinediate posi 
tion. 

9. In combination, a device capable of as 
suming a first or a secoid positics, an electric 
riotor för operating said device, a first and a 
second contactor, a first and second thermal 
relay each provided with a heating element, 
means controlled by said first contactor and 
including the heating element of said first 
relay for supplying said motor with current 
to drive said device from said second position 
to said first position, means controlled by 
said second contactor and including the heat 
ing elemeint of said second relay for supply 
ing said motor with current to drive said de 
vice from said first to said second position, 

4. 

means controllied in part by said first thern a 
relay for at times clergizing said first, coi 
tactor, means controlled by said first and sec 
old thermal relays for at other times ei 
ergizing said first contactor, nea is controlled 
in part by said second thermal relay for at 
times energizing said second contactor, imeans 

0: 

controlled by said first and second thermal 
relays for at other tines energizing said sec 
ond contactor. 

10. In combination, a device capable of as 
suming a first or a second position, at elec 
tric motor for operating said device, a first 
ind a second normally ciosad contact, a first. 
and a second normally open contact, means 
controlled at times by said first normally 
closed contact and at other times liv said first 
normally closed contact and said secoid no:- 
nially open contact connected in series for 
supplying said motor with current to drive 
said device from said second position to said 
first position, means controlled at times by 
said second normally clased contagt aid 
other times by said second normally closed 

4 
a 

contact and said first normally open contact 
connected in series foir spplying said hotor 

with cuireit to drive said device from said 
first position to said second positigii; a first 
thermo-sensitive device responsive to the 
magnitude of the currefit supplied to said 
motor when said motor is driving'said device 
from said secoid position to 's . . . . x -- * 
tion for eositiolling'said first formally 
and sait first lly opeih contact; aid a 
second theftab-sensitive aevice responsive to 
the Ina 
notor when said motoris driving said device 
froiii'skiid'first position to said settoid posi tion for coritidiig, said." seboidingrfally 
closed aid'said'second normally open&on. 
tacts. :".. ri: ; ; ; . r . . . . .'; . . . : ...: 

11; incbilitation, idevité capable of is siniiiga firstoia second position in elec 'tic"iiiotofföröptisting sidesviéb, a first 
and 'secofahsilicies citra fist 
and a second niórisilly 85&n c6itheta 
.uially controlled polarized relay, a first and 
second winding, a first circuit for said first 
winding controlled by said first normally 
closed contact and by said polarized relay, a 

tidedf the cirrent suppliedt'said: 

80 

ifiah-ciss 

Second circuit for said first winding con 
trolled by said first normally closed contact 
and said second normally open contact, a first 
circuit for slid second winding controlled by 
said second normally closed contact and by 
said polarized relay, a second circuit for said 95 
second winding controlled by said second nor 
mally closed contact and said first normally 
open contact, means controlled by said first 
winding for supplying said motor with cur 
rent to drive said device from said second loo 
position to said first position, means con. 
trolled by said second winding for supply 
iing said motor with current to drive said de 
vice from said first position to said second 
position means for opening said first nor 
ally closed contact and for closing said 

first sormally open contact if the current sup 
plied to said motor increases aboye a prede 
terlined value when said motor is driving 
said device from said second position to said 
first position, and means for opening said 
seco: it normally closed contact and for clos 
ing said second normally open contact if the 
currett supplied to said motor increases 
above a predetermined valuc when said motor 
is driving said device from said first position 
to said secoid position. 

12. In combination, a device capable of 
assurning a first or a second position, an elec 
tric nant or for operating said device a first 
thermal relay comprising a first bi-metallic 
strip which deflects when heated, a first heat 
ing element for heating said first strip, a first 
normally closed contact which is opened 
when said first strip becomes heated, and a 
first normally open contact which is closed 
when said first strip becomes heated: a sec 
ond thermal relay comprising a second bi 
metallic strip which deflects when heated, a 
second heating element for heating said sec 
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ond strip, a second normally closed contact 
which opens when said second strip becomes 
heated, and a second normally open contact 
which closes when said second strip becomes 
heated; a first and second winding, means 
controlled by said first winding and including 
said first heating element for at times Sup 
plying said motor with current to drive said 
device from said second position to said first 
position, means controlled by said Second 
winding and including said second heating 
element for at other times supplying said 
motor with current to drive said device from 
said first position to said Second position, a 
first circuit for said first winding including 
said first normally closed contact, a second 
circuit for said first winding including said 
first normally closed contact and said second 
normally open contact, a first circuit for Said 
second winding including said Second nor 
mally closed contact, and a second circuit 
for said second winding including said second 
normally closed contact and said first nor mally open contact. 

13. In combination, a railway switch hav 
ing a normal and a reverse position, an elec 
tric motor operatively conjected with said 
switch, a first and a second vinding, a first 
and second thermal relay each provided with 
a heating element and each having a nor 
mally closed contact and a Horiinally open coil 
tact, means controlled by said first winding 
and including the heating element of said 
first relay for at times supplying said mo 
tor with current to drive said switch fron 
its normal position to its reverse position, 
means controlled by said second winding and 
including the heating element of said second 
relay for at other times supplying said motor 
with current to drive said switch froin its 
reverse position to its normal position, a cir 
cuit controller connected with said switch 
and having a first contact which is closed at 
all times except when said switch occupies 
its reverse position and a second contact 
which is closed at all times except when said 
switch occupies its normal position, a first 
circuit for said first winding including the 
first contact of said circuit controle and the 
normally closed contact of said first therma: 
relay; a second circuit for said first winding 
including the first contact of said circuit con 
troller, the normally closed contact of said 
first thermal relay, and the normally open 
contact of said second thermal relay; a first 
circuit for said second winding including 
the second contact of said circuit controller 
and the normally closed contact of said second 
thermal relay; and a second circuit for said 
second winding including the second contact 
of said circuit controller, the normally closed 
contact of said second thermal relay and the 
normally open contact of said first thermal relay. 

14. In combination, a railway switch hav 

5 
ing a normal and a reverse position, an elec 
tric motor for operating said switch; a first 
thermal relay comprising a first bi-metallic 
strip which deflects when heated, a first heat 
ing element for heating said first strip, a first to 
normally closed contact which opens when 
said first strip becomes heated, and a first 
normally open contact which closes when said 
first strip becomes heated; a second ther 
mal relay comprising a second bi-metallic 5 
strip which deflects when heated, a second 
heating element for heating said second strip, 
a second normally closed contact which opens 
when said second strip becomes heated, and 
a second normally open contact which be 
comes closed when said second strip becomes 
heated; a first contactor comprising a first 
winding and a third and fourth contact con 
trolled by said first winding, a second con 
tactor comprising a second winding and a 
fifth and sixth contact controlled by said 
second winding, a circuit controller connect 
ed with said switch and having a seventh con 
tact which is closed at all times except when 
said switch occupies its reverse position and 
an eighth contact which is closed at all times 
except when said switch occupies its nor 
mal position, means controlled by said third 
and fourth contacts and including said first 
heating element for supplying said motor 
with current to drive said switch from its 
normal to its reverse position, means con 
trolled by said fifth and sixth contacts and 
including said second heating element for 
supplying said motor with current to drive 100 
said switch from its reverse to its normal 
position; a manually controlled polarized re 
lay, a first circuit for said first winding in 
cluding a contact of said polarized relay, said 
seventh contact, and said first normally closed 105 
contact; a second circuit for said first winding 
including said seventh contact, said first nor 
mally closed contact, and said second nor 
mally open contact; a first circuit for said 
second winding including said eighth con- 110 
tact, said second normally closed contact, and 
a contact of Said polarized relay; and a sec 
ond circuit for said second winding includ 
ing said eighth contact, said second normally 
closed contact, and said first normally open lij 
contact. 

In testimony whereof I affix my signature. 
BERNARD E. O'HAGAN. 
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