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My vinventiohv relates to 'l.no‘toif .c’oh,'t’roi ;a‘I-):-

-paratus. . e

I will describe. one forxi_l" of,; nﬂitoii éoﬁtfél
apparatus. embodying .my. ‘invention, and
will then point out the novel features there-

.of in claims.: §.(;...i; il

The accompanying drawing is a diagram-
matic view,illustrating,.one form. of appa-
ratus embodying -my .invention. applied. to
the control:of a 'motor- for ‘operating a rail-

‘Referring to the. drawing, ‘the reference
character M. designates. an .electric -motor
comprising, as usual, an armature 1 and -a
field winding 2.,--As here shown, thé 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-
tively connected, with any. other -suitable
form. of.apparatus... .. .. S

The. reference -character ‘E ~designates a
circuit controller operated by the switch A
and comprising a contact arm 16 and. two
contact segments 16*'and 16*. The parts of
circuit controller I are so arranged that the
arm 16 will engage the contact segment 162
to close contact 16—16* at all times except
when switch A occupies its reverse position;
and that the contact arm 16 will engage con-
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. o :

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
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. - S .

The motor controller D ‘in the form here
shown cownprises 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
controller D also comprises two thermal re-

[its
circuit controller E is therefore closed, while

relays  Tw

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

strip-is deflected.

sshown in the drawing, switch A occupies
normal position and contact 16-—162 of

contact .16—16° of circuit controller E is
open. Motor M is de-energized. Contactors
C* and C® are hoth Ge-encrgized. Thermal
and. T are also de-energized.
Polarized relay R is energized in the normal

-direction so that its contact 19— 100 15 closed.

I wiil 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—19 of the relay is
opened and contact 12—122 is closed. Cur-
rent then flows from terminal B of a suitable
source of current, not shown iu the drawing,
through wires 11 and 11%, contact 121922 of
pelarized relay ;
9 of thermal velay T2, wirs 14,
contactor C*, wire.15, contact 16—162 of cir-
cuit controller E, and wires 17 and 18 back
to the other terminal X of the sotirce. Asa

result, contactor C* becomes encrgized, and

closes its contacts 5 and 6. Asa result. a ciz-
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 T2, 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 A from

its normal to its reverse position.. When the ::

R, wires 18 and 137, contact
winding 3 of

&
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switch A reaches its Tull reverse pusition,
contact 16-—16" of cirenit controller 1S opens,
thereby interrupting the circuit previousl
traced for contactor C*. As a result, cou-
tactor C* opens its contacts 5.and 6 and motor
M becefics deenerfiized.”: | L
nan now wishes to restore the

I
<

(=1

If the tfowerman o

switch A to its normal position, g iy do”

sehysgrimreversing thevelative peia
the-current: supplied to-polarized
When he does this, contact 12--12% of relay
R opens and contact 12—12° closes, = Current
then flows from terminal B of the scures

10

-

through wires 11 and 11% contarl 12120t

relay R, wires 26 and 263, coniact 9 of thernwl
RN T e 2Ty A3 of eqritactor &b,
~Yife: 28 contatt' T8--16" of ciretiit coltioher
T and Wires 17 and 18 totteriiinal Xo The
civens tHus' supplied’ to winding, 3 of con-
tHAYr Coeneigizes the eotitactor, gndthie con-
‘taictar closes. it§-coiitacty atd Ciirverit
i'tHen sipplied: td motor M over a civewt
‘which passes from termina] B of tliv’sohree
through’ wires 11%and 19, contact 5o ¢
tattor Cv, wirés' 297 alid 22, arintuye 1ot
nrotor ‘M, wires 21" and’ 30, contuct’ G ofél-
toctor CF, wite 31,7 lesting dlerint 7ot
thierial rélay T8, wires 32 alid 24, field wind!
itig 2 of mofor M, and Wires 25 and 18'Bark
+6'thie other terminal X of thié source. Motor
‘M theti dperates to-drive S®itEH A" to it ¥ vuf-
mal position.  When the switdli- AS resithes its
HSHRRY Dosition- ¢ontaet 16—16% of cireuit
“cotifroller K ‘opems; thug de-efergizing con-
tactor C?, andisd initerruptiig the, ciiturt jus
fraced for motor M. ‘Thé’ parts are then: re-
‘storéd to the positionisin which they are iflus-
trited in the dFawing. | o
- Tf; when' the" syvitch is being moved from
oiie’ extreme position to the otlier extreme
position, the movemietit of the switch 15 ar-
rested before the switch reaches the desiied
extreme position due to soitie obstruction,
the motor current will'rise above the normal
value, and cause the bi-métalli¢ strip of the
thermal rélay which ther has'its heating ele-
mentt included’ in the riotor circuit, to de-
flect and dperate the contacts of the thermal
velay. For example, if, when'the switch is
being moved from its normal to its reverse
position, the movemetit of the switch is ar-
rested before the switch: reaches the full rve-
verse position by some obstruction such a5 a
piece of coal or ice, thé mbtor current will
rise; and sinice the heating element 7 of thei-
‘mal relay T* is‘included in the motor cireuat,
urider thesé" conditiots. bi-metallic strip 8§
of thermal relay T+ will deflect downwardly,
thereby opening cdiitact 9 and closing coi-
tact 10 of, this relay.. Whern contact 9 of
thermal relay T opens, the circuit over ‘which
contactor C is formally energized, is' inter-
rupted, and cohtactor C* becomes de-enet-
oizéd. . When. coiitactor’ O« beéeothes de-ener-
65 8izéd; it opéns'its’ coritcets 5 and 6 alid’ thus
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de-energizes motor 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
Te, wires 35 and'26¢, contact:d efitheérmal re-
1ay T®, wire 27, winding 3'of contactor C, wire
98: contact 16—16° of circuitcontroller E,and

‘wires-17-and-18-tg terminal X.. - The curreat
. supplied to winding 3 of contaetor (P over

b 7

this auxiliary circuit energizes contactor C°

and- this contactor closes its contacts 5 and 6

so that motor M becomes energized over the
circuitrcontrolled- by these contacts and re-
turns switch A to its initial or normal posi-
tion. © Wheii- the' switehi ‘réaches® its” norinal
position, the auxiliary circuit for cortaetor
O is'openedaticonitict 16-—16>of circuit con-
troller’ E:and’ thisicoritactor therefore ofiesis
jts contatts and’ thus'dé-energizes motbr' M. g5
As soon as strip 8 of thermal relay:T® cools,

However, coritact 107is opened amd conthet 9

‘again becomes closed: "Al: s result, coritac-

‘tor: G'is again enepgized atid motor:M there-

fore moves switchiA toward the reverseposi- g,
tion. Thus it will be seen that! utider the
abové conditiotis, the switeh: will: e driven
repeitedly from’ the notmal toward' the- re-
verge position:until- the' obstruction’ is‘ ve-
‘moved; or uitil the:towerman reverses relay “4;
R'to’intefrhpt the riormalicireait for contac-
tor!:Ge.. In- similay manner, iff wher: the
switchi i being mioved: from' the’reverse  to

I positiot; the Tovement: of: the
beford the switch reaches’ .,
the full normal position; the: motort current
agaii rises;-andl sirice under these’ conditions
heating element 7 of thermal: relay T* is' in-

§

-eliided i’ the motor circuit, the: birmetillic

strip 8 of thermal relay T deflects’ down-" ...
wardly and opens coritact 9 ard:closes contact
10 of this relay. . When contact 9-of thermal
relay T® opens, contactorC® bzconies de-oner-
gized and thus de-energizes motor M. When
contact 10 of thermalirelay T® closes, an auxil-+ 1,
iary circuit for contactor C* is closed, which
circuit passes from terminalB-of the source
througly wires 11, 11, 83 and 386, contact 10 of
thermal relay I", wires 37 and 13", contact 9
of thiermil relay T®, wire 14, winding-3 of 15
contactor C*, wire 15; corltact 16—16* of cir-
cuit controller T and wires 17 and‘ 18 to ter-
minal X. The current-supplied to winding
3 of contactor C* erergizes contactor Cs, so
that contacts 5 and 6 of this contactor be- ;..
come: closed.- Motoi - M therefore becomes
energized and returns the stitch A to'its Te-
verse position. When the-switch redches the
full reverse position, the augiliary circuit just

traced for contactor C* is opened at contact

16—16* of circuit- controller E so that this

contictor becoines de-etiergized, thereby de-
énergizing motor M.~ As soon-as'strip 8 of
‘thermdl relay T cools'and réturns:to ‘it§ nor-
iial- position: the: augiliary: cireuit” for con- 150



1,781,880

i 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-
.- gomes. energized: and completes the circuit

"~ for.motor:M so that motor M again moves the
;swifch ‘A toward the normal ‘position...- Thus
;At.will;be;seen that under these latter condi-
. tions, the .switch .will be driven repeatedly

- 10 from; the reverse, toward the normal position

" ountil, the obstruction is removec. or until the
-control relay R is reversed to interrupt, the

mormal .circuit ,for contactor C®. .

i1 Xt should be..pointed out that if desired, "

a5 Suitable indicating apparatus controlled "in

" -the,usual manner may be.provided to indi-
-cate the actual position of .the switch so that
iWhen the switch .is operating in the manner
ithus.described £he towerman will know the

.20-2Xact pasition of the switch at all times.

" i Onejiadvantage of apparatus embodying
jmy invention is, that, due to.repeated  back
-and forth, movement of the switch, when the
.Switch 15 prevented from reaching one, ex-

oes fréme position; or:the other by some obstruc-
stion,-the. obstruction, may: be’ broken .down
saftor a2 few operations cf the switzh so that

vposition... .. . Fieaiiie B RS
g0l -Another advantage.of apparatus embody-
-1hg mydnvention:is.that damage to the motor

-due, to, overloads positively prevented., .
s1iAlthough ;Lihuve herein, shown and de-
-setibed; only one form of apparstus embody-
a0 ps:’ingmy invention, it _iguhdpr;st;ood that vari-
-ous changes and modifications may_ be made
-therein \within:.the scope .of : the appended
claims without:departing from the!spirit.and
:scope of my.invention. . .
coqo- - Having thus described my invention, what

“ilelaimiis: . .o - Lo
1.: In combination, a device capable of as-
-suming a fivst or a second position, an electric
»otor._for. operating szid device, ananually
eegsicontrolled fmeans for ‘supplying current  to
i saidumotor 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-
sefouenergizing said motor and for subsequently
patitomatically supplying current to the motor
te vestore said deviee to said first position. .

2. 7In combination, a device capable of as-
suming a ficst or a second position. an electric
(ot otor for operating said device, manually
" -.controlled means for -supplying -current -to
-said motor to drive said device Troin said first
“position to said,second position, a thermal
i relay responsive to the magnitude of the cur-
~rent supplied to said metor, and meaus con-
-trolled ‘by said relay for at times de-epergiz-
g said-motor and fer subsequently..aute-
-matioally supplying current to said motor to

-restoresaid device to said first position:.: - .
«:£3-:+3. In combination, a.device capable of as-

oo

L))
IRt}

theswitch .can, then be moved to the desired

3
suming a first or.a second position,an electric
-motor for operating said. device, .manually
-controlled .means for supplying’ current to
saicl motor to drive said device from said first
-position te. said second, position, a thermal
-relay respénsive te the ma gnitude of the
;rent, supplied: to. said motor,, 2. contactor,
; ak times
- de-energizing said motor and for subsequent-
+1y energizing said contactor, and:means effec-
tive.xvhen rsaid. contactor s,
“.supplying. current.to' said .motor, fo restore
i, device to said first position..,; ..::;: .,
-4.. In.combination, a device capable.6f -
-suming.a:fitst or. a second position,:an elec-
tric motor for operating said device, manyal
-1y.controlled, means  for, supplyinz . current
<40 said nictor, to drive said device from: said
‘first position. to jsaid..second.,position, and
s mezns efiective if the current supplied.to said
- motor. increases, above:a; rming
-for:at times de:energizing.said motor-and for

means:controlled. by said relay. for

v

- subsequently .. antommatically . supplying cur-
.vent to the m to restore,said deyice..fo

said first position. ’ ' '
-+ 5. In combination,.a d
-suming a first.or a second positiony; an electric

motor. for, operating said :deyige,-ajthermal
‘relay::provided .with: '3, heating. element,
. manually,. controlled -means, (vin;clydiil.lg' ;said

cur-"

nergiged,ifor'

predetermined value -

evice: capable of as-*

1

o)

‘heating “element;) for. supplying..current, to

isaid imotor, fo, drive said. device from saidi first
- position to said.second .posjtion,.and means
scontrolled..by rsaid . relay. for, at. times. de-
~energizing. said: motor and forisubsequently

automatically. supplying eurrént to the motor -

-to restore said device to said first position. o
~:6. In..combination,. a::device ,.capablé . of
- assuming a first or a second: position, an elec-
tric. motor for operating said device, a. ther-
mal relay provided. with .a;heating element,
manually ‘controlled - means, including .said
heating element for-supplying current tosaid
motor to drive said device from said ;frst
position to said second position, a contactor,
means controlied by said. relay-for at.times
' de-energizing.said motor and for subsequent-
ly ‘energizing. -said. .contactor; .and . means
effective when said contactor,is .energized
for supplying current to said motor to restore

suid device to.said first position: .. ...~
“7.: In conibination, a device.capable of as-
suming a first or a.second position, an electric
motor. for operating-said device,. a, - manually
controlled -relay. pravided with a contact,
means for supplying said motor.with current
-when said contact 1s closed to drive szid de-
~vice. from said :first, position . to, said second
:position, -and: means:set, into operationif the
“current- supplied to said. motor - increases
#boye iy predetermined .value when.said de-
‘vice occupies an intermediate position - for
 causing said-motor to repeatedly drive said
device from such inbenquiaté;.pogi@xpg to its
first position: and: back:to such_intermediate

™

130
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positioii until the current no longer mereases
above thie predetermined value at such inter-
mediate position or until said relay 1s oper-

_ated to open said contact.

8. In combination, a device capable of as-
suming a first or a sécond position, an elee-

-tric motor, for ‘eperating 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 times supplying said metor witl
‘currént to ‘drive said device from said first ©

position to-said sécond position, manually

controlled imeans including the heating ele- -

ment 6f-said second thermal relay forat other

times supplying said motor with current to
_drive said device from said second position to - st
‘said first position, and means controlled by
‘shid reldys for de-eneigizing said motor and
<Y

for subisequently supplying said motor with

‘cucfent to-drive said'device to its initial posi-
“tion i the curreiit supplied to said motor

incréases above a predetermined value when

“gaid’ device oceupies an intermediate posi-
5 tlon. . o o _
- ¢, Int combiriation, a device capable of as-
_stming a first or a secoird positicn, an electric
“tiiotor Tor-operating said device, a first and a
-'second’ contactor, a first and sécond thermal
‘rélay each provided with a heating element,

means controlled by sdid first contactor and

“including the heating: element of said first
“reldy for supplying said motor with current
“td drive said deviee from said second position
“to ‘said fiist position, means contvolled by
" said ‘second cornitactor and including the héat-

ing element of said sccond relay for supply-
ing said motor with'current to drive shid de-

“vice' from $aid’ first to said second pesition,

!

means controlied in part by said {ivst ther
relay for at times cnergizing smid first ¢
tactor, means controlled by said first and sec-
ond thermal relays for at other times en-
ergizing said first contucter, megais controlied
in part by said second thermal relay for at
times energizing siid sceond contactor. means
controlled by said first and second thermal
relays for at other tiines energizing said gec-

ond contactor. :
10. In combination, a device capable of
suing a first or a second pus:i}‘.i(m, an el
id device. a fi

as-
ee
tric motor for operating said e
and 4 second normally closéd centact, 1

and a second normally open contact, means
controlled at times by said first vormaliy
cloced contact aud at other times by said first
normally closed contact and said econd nor-
mally open contact contected in series for
supplying said motor with current to drive
said device from said second position to said
fist position, neans controlled at times by
<aid second norinally closed contact and a
other times by said second normally closed

(ST

& OvEl

“ contact and said first normally open contact
‘connected in seriesfor sapplymg said metor

‘imotor when 54

" 1:781;880

aid devi

with cdirent to drive. said ce from sdid
firsi position to sdid second position; a' first
therinod-sensitive ‘devicé ‘responsive  to- the
S ediey s Roales? CU e R T €

magnitide of thie -curreiit ‘supplied-'to sdid

g motolis-driving said device
from’ swid' §eoid position tosaid 'Grstiposi-
tion foi coutiolling said firstnormally cloged
and said*first ' ndrmally opehcontact; aiid a

‘second thefnbsensitive ‘device responsive ‘to
the magsiititd
2 s

& of the current supplied tg'sdid,.
1id tiotor'is driving ssid device
dsitiofi’ to said ‘Hsfond Posi-
' od nigrmally
ally6pen’ bon-
St

motoravhen !

St P
or controlufily {
ef fLi 11.4l~ Fraes s e L=
s and'aid second  nor
N S T AR TS

ElliiE

! eoifibiination, d't
iHiig 3 it ot &' secondpogition,tn elec-
iifotor for-phidting said ‘davick, i Akt

nt

75

rire oo ter o3, 80
gvic caphble of a5-

i’ secondl, hovHiAlLY Cloged feshtaot; a s
and a-gbcond nioridlly spen‘conthit) @ tiak-ogs

"ually controlled polarized relay, a fitst and

second winding, a fivst circuit for sald first
winding - controlled by said first normally
closed contact and by said polarized relay, a

second cireuit for said first winding con-igg

“trolled by said first' normally closed contact

and said second normally open contact, a first

“cireuit for siid second winding corntrolled by

said second normally closed contact‘and by

said polarized reldy; a second circuit for'saidcys

‘se¢ond winding controlled by'said second nor-

mally closed icontact and said fitst hormally

“open’ cortact; means controlled by ‘said first

winding for'supplying said motor with cur-

“vent to drive said ‘device ‘from’ said.second -
_position to:said fivst® position, means con.
“trolled by said sé¢ond winding for supply-

ihg said motor with current to drive said de-
vice from said first position to said second
position, means ‘for opening said first nor-
mally closed contact and for closing said

~ first normally open contact if the current sup-
" plied te said motor increases above a prede-
termined value when said motor is driving

¢aid dévice from said second position to said
first position, and means: for opening said
second normally closed contact and for clos-
ing said second normally open contact 1f the
curretit supplied to said motor increases
above a predetermined value when said motor
is driving said device from said first position
to sid second positien,

12. In combination. n device capable of
assuming a first or a second position, an elec-
tric mator for operating said device: a first
thermal reley comprising a first bicinetallic
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 heatéd: 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 iucluding
said first normally closed contact, a second
circuit for said first winding i neluding 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 cireuit
for said second winding including said second
normally closed contact and said first nor-
mally open contact.

13. In combination, » rail vay switeh
ing a normal and a reverse position, an
tric motor operatively connected with said
switch, a fist and a second winding, a first
and second thermal relay each provided with
a heating element and each having a nor-
mally closed contact and a normally open con-
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 from
its normal position to its reverse poesition,
means controlled by said second winding and
including the heating element of said second
relay for at other times stupplying said motor
with current to drive said switch from its
reverse position to its normal position, a cir-
cuit controller connected with said switeh
and having a first contact which is closed at

hav-
elec-

‘all times except when said switch oceupies

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 cireuit controller and the
normally closed contact of said first thermal
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
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
strip which deflects when heated, 2 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
vinding 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
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
contact ; a second circuit for said first winding
including said seventh contact, said first nor.
maily closed contact, and said second nor-
mally open contact; a first circuit for said
second winding including said eighth con-
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 eighith contact, said second normally

closed contact, and said first normally open °

contact.
In testimony whereof I affix my signaturc.

BERNARD E. O’HAGAN,
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