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2. 
The invention relates to transformers, and, protective means for air-cooled, air-insulated 

more particularly, to means for protecting air- electrical transformers, including a control de 
cooled, air-insulated transforthers, fron exceS- vice operative in response to predeterrained con 
sive tenperatures. ditions of the transformer for actuating a cooling 

In Patent No. 2,223,530 issued to H. W. Putnam means upon the occurrence of a predetermined 
and assigned to the Sane assignee as the present operating condition of the transfortner and 
application, protective means is provided for elec- thereafter actuating a signalling device upon the 
trical apparatus such as a transformer, the pro- occurrence of other predetermined operating 
tective nears including a control device respon- Conditions of the transformer. 
sive to predetermined operating conditions of the 10 A further object of the invention is to provide 
apparatus. More specifically, the control device an air-cooled, air-insulated electrical transform 
operates to actuate an indicating device when the er having protective means, including a control 
operating condition of the transformer has at- device responsive to operating conditions of the 
tained a predetermined value and operates to transformer to control the sequential operation 
disconnect the transformer from the line when l of a plurality of contactors and thereby control 
the operating condition of the transformer has the Operation of a cooling device and indicating 
attained a slightly higher predetermined value. In eans associated with the transfore and to 
Such protective device is commonly empioyed in provide for thereafter maintaining the contactors 
oil-Cooled transformers. in operating position independently of the oper 
Where attempts have been made to employ 2 ation of the control device in response to the 

such protective devices in air-cooled transform- Operation of the cooling device. 
ers to control the operation of a cooling fan, it Other objects of the invention will become 
has been found that the thernal variations en- apparent from the following description when 
countered produced an irregular operation of the taken in conjunction with the accompanying 
cooling fan. For example, if a transformer is drawing, the Single figure of which is a view in 2 5 

operating under overload conditions, the ther- side elevation and partly in section and partly 
mally responsive means, which is ordinarily a diagrammatic, of apparatus and circuits illus 
binetal ele) ent incorporated within the control trating an embodiment of this invention. 
device, Will operate to love in a predetermined Referring to the drawing, this invention is 
direction for actuating the fan. The operation ::: illustrated by reference to an air-cooled, air 
of the fan will impart a cooling effect, not only insulated transformer which is of the general 
to the winding of the coils, but also to the ther- construction described and claimed in Patent 
inally responsive device, thereby effecting an ac- No. 2,295,415 to G. R. Monroe, issued September 
tilation of the binetal elenent in the opposite 8, 1942, and assigned to the sare assignee as 
direction to effect the deenergization of the fan. 3.; this application. As illustrated, the transformer 
Since th9 transfor:;her Will not have been suffi- comprises a casing 2 which may have wire mesh 
?ciently cooled by the short, operation of the fan, side Walls (not shown) for providing free access 
the thermally responsive device Will immediately of the Surrounding air to contact a core struc 
he a?cillated or ce nor'e to its predetermined posi- ture 3 and winding structure thereon, disposed 
tion for again effecting the operation of the fan. it) within the casing. The core structure 3 is pro 
This cycle of operation. Will, therefore, continue vided with two vertically positionad winding legs 
i}{lefinitely, resulting in the in proper operation l, and connected by two horizontal yoke por 
of the device thereby reducing the effectiveness tions canpad between chaniel zenber's S at the 
of the forced cooling and increasing the Switch- top of the Structure and between channel nem 
ing duty on the circuit controlling contact mem- 45 bers at the bottom of the structure, respec 
he's. tively, and held in position by bolts 8 for clamp 
An object of the invention is to provide an ing the channel members together. A pair of 

air-Cooled, air-insulated electrical transformer Upper pressure plates or rings and a pair of 
ha'ii); "Ctective means including a control de- lower support inenbers e, respectively, are pro 
vice operative in response to predetermined con- it) vided for assisting in holding a high-voltage 
ditions of the transfoiler for selectively actuat- winding and a low-voltage winding 2 disposed 
ing a, plu'ality of Safety and indicating devices internally thereof in their proper positions about 
disposed fol' preventing dainage to and indicating the Winding legs 4 and 5 of the core structure T. 
operating conditions of the transformer. The ringS 9 and support members are of a 
Another object of the invention is to provide Spider construction (not shown) to facilitate pas 5 5 
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3. 

ind coils 3 extending from the lower Sup 
Inernbers 3 to the upper pressure plates 9. 

The high-voltage winding if comprises a plu 
rality of flat, or disk-type coils S separated by 
Space.I'S of insulating material, Such as porce 
lain, the Spacers being arranged in vertical 
columns betweein adjacent coils and the Sp23ers 
E3 being a ranged in horizontal rows between 
adjacent coils. The Space's 7 and 4 are Spaced 
about the circumference of the Windings and 
22, respectively, in a finanner to provide open 
ingS in the Windings and 2 radially between 
the adjacent coils, the Space's providing open 
ings fi, between the coils 3 of the winding i2 
which extend iron the lower Support meinbel's 

to the upper pressure plates 3 for permitting 
the free in overient of air currents upwardly be 
tween the coils 3. The windings are posi 
tioned between blocks 3 between the support, 
Inelibers and the lower end of the windings 

and between the pressure rings 8 and the 
upper end of the WindingS to assist in clainp 
ing the coils of the windings firmly in place 
between the ineinbel's 5 and 2. 

in order to provide for forced cooling of the 
core and coil assembly, a fan tS is disposed at 
one end of a housing 33 for operation when the 
transfoiler is opei'ating under a predetermined 
overload condition. As illustrated, the housing 
2 is positioned beneath the coil assembly of the 3. 
transformer , the upper horizontal surface of 
the housing 28 constituting the support members 
:: extending below the coil assembly for slip 
porting the coil asseinbly as described hereine 
foire, the lower horizontal Surface of the housing 
2 constituting a lower plate member 24 for Sup 
porting the channel member 7, one end of the 
housing 2 terminating in an opening 22 for le 
ceiving the fan S, the Roising being ein closed 
by Supporting side Walls 23. 
i3 is formed with a central opening (not shown) 
for receiving tile lower ends of the winding legs 
'' and 3 of the core structure 3, as viewed in the 
drawing, tilis opening in cooperation with the 
Spider construction " 

The plate member 

occupied by the coil assembly for ci 
thereabout to aco: the coil assenbly. 
In Oise) to goint: ol the gharation of the 

is, which is for actuatio. upon the 
ccCli'eice of a prexiate IYlined Operating coin 
(iiic foi' cooling the coii 
asSerially thereoi, 3rd to also control the opera 
ticin of a si ing device 24, which Yay be a 

i&he device discosed for 
indicate predeteriained 

-- ransfoin 2r 3, 3. 

:liatio") 

iight, bell 35' c 
actuation theire: 
operating to; 

S. 
Sile plates 
igs therei 

onse of , 
e control devics 

3.7nd claiigaec 
2,169,588 to Ni. G. Leonard, issued Alg 
and assigned to the S2Iae assignee as 
plication. 
A thel'nally respc:nsive binnetal element 28 is 

- - inciled 

5 

... 

: 

in 

in the control device 25 and comprises of the fan motor 52 through a circuit. 

4 
a part of a circuit, which extends fron one te)"- 
minal of a current, transfoiline: 29 disposed in 
inductive leation with a coinciuctor 3 of the load 
ci"cuit. Of the transformer i, thi'ough the hi 
netal 28, contictor 33, the elegizing winding 32 
of a relay S3, and conflictor 3g to the other tel'. 
nilal of the Cui'i'3nt, t'ai Sioline C. The bi 
Ret2. 3 is l'esponsive to both the predetermined 
heating effects of cirl'ent, in lices in the Wii:ing 
of the cul'rent transforia&r 8, which is a meas 
ure of Cui'i'ent flowing in tie load circuit, O3 the 
titansformer , and the pres; ned te:pera 
tires of air currents which Yove lip War:ly from ww. 

tie CCi ly of the into the 
Casing 3 of the 333.htt'ol die, 

flow thei'ethrough tha. 
cent on the trainsfo 
in the control device 35: any changa in the loaci 
ing Of th& trailsfor 2, 2 which Sight overheat 
and endange; the t'an Sfaxine . Th;3 the bi 
i:28tal E3 is disposai for no veinerii, to predieter 
nineid jositions to the right, winein the ipw-volt 
age Winking 3 has become overheated by the 
pieSence of dangel'OLIS overloa is oil the trans 

Winic. Case clieTES of hete air 
& Wardly between Ele gols : 3 il. 
2 3i Cf the their tally responsive g 

'3:ects innegliately 

S 
is: 2 A. 

in Oldiel to rotice for 3'ope, operation of 
the faii. 9, the energizing winding 32 of the re 
lay 3S is ill ises in the it, described here 
infefore. The Wining 3 is, tharefore, espon. 

3 cure, 
of the 

apter to b: 

inal to the Cad 
designed anci 

Ay Khen the load 
2fol'inei' attains a valle 
he value of the rated fuli 

SEOi'ier as to actuate 
eof t3 a ci:'guit, cic 

Whe tine Contact :e: 
ae gricu: Go position, a circuit, 

is established which fro12 the po’i.e. lis 
ConductC 3 , all auto 

ing position. 
actuated to 

-ra: s: 

eter 

imatic-}n anti&i S sh O''i in as ceilig 
in the autoia at iii)), contact member 35, 
&nd coilidiuctor 35 to a fixeci contact lineager 5 of 
the control device 2. 
In order to control the sequential operatic of 

a plurality of contactors to thereby control the 
operation of the fan f 3 and the signal device A, 
a pair of pivotally mounted switch operating 
members 4 and 42 are included in the control 
device 25 within the casing 26. The member si 
is disposed to be engaged by the bimetal 28 upon 
the occurrence of a predetermined movement of 
the bimetal 28 to the right to effect movement 
of the free end of the member 4 to the left. A 
contact member 43 carried by the member 4 
at the free end thereof is thereby moved into 
engagement With a cooperating fixed contact 
member 40 for establishing a circuit extending 
from power line conductor 36 through conductor 
37, Switch 38, contact member 35, conductor 39, 
contact members 40 and 43, conductor A4, the 
energizing Winding 45 of a contactor 43 and 
conductor 47 to the power line conductor 43, he 
winding 45 of the contactor 46 is, therefore, coin 
nected across the power line conductors 35 and 
48 and is thereby energized to Simultaneously ef 
fect movement of a plurality of contact il Gnel's 
49, 50 and 5? thereof to circuit closing position 3. 
Movement of the contact members 5 and 5 

to circuit closing positions effects energization 
Xtelling 
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from power line conductor 36 through conductor 
53, contact member 50, conductor 54, fan motor 
52, conductor 55, contact member 5 and con 
ductor 47, to the power line conductor 43, thus 
effecting the energization of the fan motor 52 
to operate the fan 9. Movement of the contact 
member 49 effects establishment of a holding cir 
cuit for the winding 45 of the contactor 45 which 
is disposed to thereafter maintain the energiza 
tion of the fan motor 52. Such holding circuit 
extends from the power conductor 36, through 
conductor 37, Switch 38, contact member 35, con 
ductor 56, contact member 49, energizing wind 
ing 45 of contactor 46 and conductor 47 to the 
line conductor 48. 
The holding circuit is necessary for the effec 

tive operation of the protective device for, as the 
fan 9 begins operation, air is forced upwardly 
thereby from the housing 20 and is circulated 
about the area. Occupied by the overheated low 
voltage windings 2 to force the air heated by 
the windings 2 upwardly into the casing 25 for 
not only cooling the low-voltage windings 2 but 
for also cooling the thermally responsive binetal 
element 28. It is readily apparent that Such a 
result is inevitable, for the air actuated by the 
fan 9 rises upwardly from the low-voltage wind 
ings f2 into the casing 26 to effect such cooling of 
the bimetal element 28. The thermal action of 
the cooler air on the bimetal element 23 tends : 
to cause the bimetal element 28 to operate to 
reverse the initial sequence of operations where 
by the free end of the switch operating member 
4 tends to move to the right to disengage the 
contact members 40 and 43 and interrupt the : 
energizing circuit for the energizing winding 45 
of the contactor 46. However, since the hold 
ing circuit for the energizing winding 45 has been 
established, the contactor 46 is maintained in 
its energized circuit closing position to thereafter 
maintain operation of the energizing circuit for 
the fan motor 52 independently of the position of 
the bimetal element 28. However, when the load 
current on the transformer f is reduced to a 
predetermined value which permits safe opera 
tion of the transformer , the current flow 
through the winding 32 of the relay 33 is insuf 
ficient to maintain the relay 33 in a circuit clos 
ing position and the contact member 35 drops to 
a circuit interrupting position to interrupt the is 
holding circuit for the winding 45 of contactor 
46. 

In order to control the operation of the signal 
device 24 another contactor 57 having an ener 
gizing winding 58 is included in the control cir 
cuits for the protective means. When the trans 
former is initially “set up' for operation, the 
winding 58 is placed in a normally energized 
condition by manual actuation of a start-reset 
switch 59 to a circuit closing position for estab 
lishing a circuit extending fier line conductor 
36 through conductor 37, switch 59, conductor 
60, winding 58 of the contactor 57, resistor St 
and conductor 47 to line conductor 48 to there 
by connect the winding 58 across the line con 
ductors 36 and 48 for energizing the Winding 8. 
Such energization of the winding 58 effects the 
movement of a pair of contact members 62 and 
63 of the contactor 57 to circuit interrupting 
and circuit closing positions, respectively. Move 
ment of contact member 62 to a circuit inter 
rupting position interrupts a signal circuit ex 
tending from line conductor 36 through conduct 
tor 64, signal device 24, contact member 62 and 
conductor 65 to line conductor 48 to thereby 7 

5 

0 

20 

4.) 

6 
maintain the signal device 24 in an inoperative 
condition until predetermined operating condi 
tions of the transformer effect the energiza 
tion thereof. Movement of contact member 63 
to a circuit closing position establishes a circuit 
extending from line conductor 36 through con 
ductors 53 and 66, contact member 63, conductor 
67, winding 58 of the contactor 57, resistor 6 
and conductor ii to line conductor 48 to there 
by maintain the energization of the winding 58 
of the contactor 57 until such time when operat 
ing conditions of the transformer effect de 
energization of the Winding 58 for effecting the 
energization of the signal device 24 by means 
of an operation which will be described herein 
after. 
In order to effect the deemergization of the con 

tactor 57, the pivotally mounted switch operat 
ing member 42 is disposed to be actuated by a 
further predetermined movement of the bimetal 
28 to the right for effecting movement of the 
free end of the member 42 to the left. A con 
tact member 68 carried by the pivoted member 
42 at the free end thereof is thereby moved into 
engagement with a fixed contact member 69. 
The engagement of contact members 68 and 69 
establishes a circuit extending from power line 
conductor 36 through conductors 53 and 66, 
contact member 63 normally disposed in the cir 
cuit closing position as described hereinbefore, 
conductors 67 and ), closed contact members 68 
and 69, conductor 7 f, resistor 6 and conductor 
47 to power line conductor 48. This circuit is 
disposed for shunting the normally energized 
Winding 58 of the contactor 57 to effect the de 
energization of the winding 58, thereby causing 
contact members 63 and 62 to drop to circuit in 
terrupting and circuit closing positions, respec 
tively. Movement of contact member 62 to the 
circuit-closing position establishes the signal cir 
cuit for energizing the signal device 24, and 
movement of the contact member 63 to the cir 
cuit interrupting position interrupts the energiz 
ing circuit for the energizing winding 58 of the 
contactor 57 to thereafter maintain the deen 
ergization of the Winding 58 and the energiza 
tion of the Signal device 24. When it, is desired 
to deemergize the signal device 24, the switch 59 
may be manually actuated to the circuit closing 
position as was described hereinbefore. 
A brief description of operation of the protec 

tive device will serve to illustrate the advantages 
thereof. ASSunning that the transformer load 
has increased to a value slightly above the rated 
full load value of the apparatus and that the 
protective device is properly “set up' for normal 
operation, that is, the automatic-manual switch 
38 has been manually actuated to the automatic 
position and the start-reset Switch 59 has been 
manually actuated to a position for energizing 
the winding 58 of the contactor 57, the winding 
32 of the relay 33 is so energized by a current 
flowing therethrough which is proportional to the 
load current of the transformer f as to actuate 
the contact member 35 to a circuit closing posi 
tion. 
As the load on the transformer increases, air 

ced y the ovecicaded lovi-voltage windings 
into the casing 23 and, by thermal action, 
in overent of the biretal element, 28 to effects 

Wai'd the SWitch Operating Inernber is for en 
einent there with to move the contaet mem 

per 3 into engagement. With the contact, men 
ber 3, thereby establishing the energizing circuit 
for the Winding E. Such operation effects the 
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novenient, o contact, linerii)ers S, 53 anti 5 to 
circuit closing positions for similitaneously e3 
tablishing the holding ci - e is 
fit anci tie energi 
52, l'espectively. 
As ting fall motor 52 begins operation, the fan 

3 is totated thereby for forcing air currents up 
yard from he housing 23 into the casing 25 
the control device 25 to thei'eby effect a COO 
of the bineta clement, 23 by thernal action for 
moving the linetal 28 away from the member 

s 

ii whereby the contact member 43 is actuated tC 
a circuit interrupting position. The fg.32 notor 
32 coatinues to ope, Ste the fan 2, iOS 678, Since 

35 has been the holing circuit, for tine 'indil. 
established to maintai: the e5 2.5:'g io; of th2 
winding &: of Coitato 3 to thereby maix 
tail the energizing circuit for the fail in otor 3 
indepen-tet of the position of the binasetal ale 
ment 23, 
Whe tie b: 

decreases to a 
vinding 33 () i? 
to aciliate he 

- . F. v.- 

actor 
inte; l'upting position to 
it; iiii, for the vinding 

thus causing tie C. ii.30% ini3i:iiiei's 
thei'egi to drop for itei'"; 
circuit for the fan motor 32 
of the fan 9 is discontinuesi. 

if for any reason the f3n. 
or is operating ii. 
ing : contine 
nei) of th: 
mined go 
ing the SWit? 
contact 
i.e., 
gagen 

archy oei'aiian 

to a - . 
ht, for 6. 

i. o 
gld & 
with 

of 
of , 

ir enet's 33 33d ; 
in circ; it citsin 
utineoisy it. 

or te winiiig 
disposed for 2:12:- 
The sigha: devic 

the vicinity t.32 fact, hai, 
is C felio3ded and at the 

ises or the transion lie?' S & 

cont. 
isian silt, of 
a F (, C 

to 333ct, the Ca2). 
SihareC; the 2Cintac 

Cit, iihieri 
cositions, respectively, for 
ripting tie inois, 
and establish: 

te 

gicii, 
3 . 

& eveals to 33. 
the trailsfor: 
(3 c sold a '6 

6 : 3y 
2ct:ation of 

reset, plasi 
inhich ope: (iii, 
for energizing the Wii di 62 i e 

signai ci? 
inding gi 

sm -t-. - - r S, respectively. 
If it is found necessary to operate the fall 

in a itration Such as, for example, 
is the ailure of operation of 
33 or the bimetal eleiaat 23, O: the in?igai. 

6. 

- as is is ay 

device ... he automatic-manual S' titch 3: R12y 
a it, etc. Rhually actuated to a positioi. Whele 

gages a fixed contact member 2. Such actua 
tion of the switch S8 effects the establishiheit, 
of a circuit extending fron power li:13 c6:ldt Ctor 
3r; through conductor 37, switch 38, conductor 
;3, winding 45 of the contactor $6 and conductor 
4 to line conductor 48 to thereby energize the 
winding (; ; for affecting the establishment of 
the energizing circuit for the fan inotor 52. 

3 

5 5 

60 

65 

70 

s 

8 
A di'antages of the p!"Otective means are ap 

pai'ent fro: the description of operation of the 
- For example, if it be so desired, a trans 

tions for a considerable time without danger of 
overheating the coil assembly. Such operation 
is nads possible by neais of operatio;h of the 
control device 25 and the pl"ctective circuits as 
sociated there with to Operate the fan 3 fol' 
cooling the coil assembly when the load becomes 
excessive. The holding circuit for the vinding 
$5 of the contacto 33 is disposed for maintain 
ing operation of the fan motor 52 independently 
of tha position of the bimetai eleinent 23 to pi'3- 
went a rapid cycling or unting i? the fan 9 
caise: y alternating novelent of the bimetal 
33, thereby redicing the Switching duty on the 
contact reimbers and increasing the efficiency of 
the forced air cooling. If the fan 9 fails to 
operate, or is operating in 3íficientiy, or if the 

lig 7:35 55 of i3 contictor' 2 
ceee d : y i. eans of failure of the 

tire of the over ines 3 arc 
Signal devi?e S 4 is enc'g to yarn of 

impanijing danger to or of the failure of the 
apparats and 'emains in Such coindition intil 
th it?ch 5S is thanli aiiy actuated 
O The an i9 may bo 

t Eircd, by in antial 
3, he attoria.ic-mania S,itch 38. 

ite of the prot2gtive device provides for 
operation of the faii in the event of failure of 
the biretai eiennet 2S, the eiay 33 or any part 

- - - - -- Of thic circuit hit &SSOciated Wii; the cir?t it, op 
actuation of thic Sitch 38. 

... in electrical apparatus, the combination of 
a housing, a transformer core and coil assembly 

Osei thelein, air cooling means disposed for 
operation to effect, the cooling of the coil as 
Sembly, a signalling means disposed for operation 
for indicating a pradetermined overload operating 
condition of the transformer, a control device dis 

tSenperatures of air currents rising from the coil 
assembly and predetermined heating effects of 

lent flowing through the coils of the trans 
fone), the cointi'ol device including a thermally 
eSponsive means disposed for movement through 

tivO SWitching positions in response to variations 
i) said teiperatiles and heating effects, a relay 
disposed to be nergizsi in l'esponse to a prede 
terminad flow of current through the coils and to 
he deenergized when the current flow through 
the coils decreases to a value below said prede 
termined flow of current, a contact member dis 
posed to be actuatec to a circuit closing position 
1:301) the occurrence of a predetermined move 
inent of the thernally responsive means to one 
of Said SWitching positions, a cooling means con 
tactor disposed to be energized to effect the oper 
ation of the cooling means only after the relay 
is energized and Saia contact member is actuated 
to circuit closing position, the relay when ener 
gized cooperating With Said contactor to there 
after effect the energization of the cooling means 
independently of movement of the thermally re 
Sponsive means and when deenergized cooperat 
ing With Said contactOr to deemergize the cool 
ing in eans, another contact member disposed to 
be actuated upon the occurrence of a further pre 
determined movement of the thermally respon 
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sive means to the other of said switching posi 
tions, a normally energized signalling contactor 
disposed for operation in response to the actua 
tion of said another contact member to effect the 
operation of the signalling means, Said another 
contact member being disposed when actuated to 
effect the deemergization of the signalling con 
tactor to thereby effect the operation of the Sig 
nailing means independently of further move 
ment of the thermally responsive means, and 
switch means disposed to be manually actuated 
for operation to energize the signalling contactor 
to effect the discontinuation of operation of the 
Signalling means. 

2. In electrical apparatus, the combination of 
a housing, a transformer core and coil assembly 
disposed therein, air cooling means disposed for 
operation to effect the cooling of the coil assem 
bly, a signalling means disposed for operation for 
indicating a predetermined overload operating 
condition of the transformer, a control device dis 
posed to be operated in response to predetermined 
temperatures of air currents rising from the coil 
assembly and predetermined heating effects of 
current flowing through the coils of the trans 
former, the control device including a thermally 
responsive means disposed for movement through 
two switching positions in response to variations 
in said temperatures and heating effects, a relay 
disposed to be energized in response to a pre 
determined flow of current through the coils and 
to be deemergized when the current flow through 
the coils decreases to a value below said prede 
termined flow of current, a contact member dis 
posed to be actuated to a circuit closing position 
upon the occurrence of a predetermined move 
ment of the thermally responsive means to one 
of said Switching positions, a cooling means con 
tactor disposed to be energized to effect the Opel'- 
ation of the cooling means only after the relay 
is energized and said contact member is actuated 
to circuit closing position, the relay when ener 
gized cooperating with said contactor to there 
after effect the energization of the cooling means 
independently of movement of the thermally re 
sponsive means and when deenergized cooperat 
ing with said contactor to deenergize the cooling 
means, another contact member disposed to be 
actuated upon the occurrence of a further pre 
determined movement of the thermally respon 
sive means to the other of the Switching positions, 
a normally energized signalling contactor dis 
posed for operation in response to the actuation 
of said another contact member to effect the 
operation of the signalling means, said another 
contact member being disposed when actuated to 
effect the deenergization of the signalling Con 
tactor to thereby effect the operation of the Sig 
nalling means independently of further move 
ment of the thermally responsive means, SWitch 
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10 
means disposed to be manually operated to Con 
trol the energization of the cooling means Con 
tactor independently of the energization of the 
relay and the actuation of said contact member, 
and another Switch means disposed to be manu 
ally actuated for operation to energize the sig 
nalling contactor to effect the discontinuation of 
operation of the signalling means. 3. 

3. In electrical apparatus, the combination of 
a housing, a transformer core and coil assembly 
disposed therein, air cooling means disposed for 
operation to effect the cooling of the coil assen 
bly, a signalling means disposed for Operation for 
indicating a predetermined overload operating 
condition of the transformer, a control device 
disposed to be operated in response to prede 
termined temperatures of air currents rising from 
the coil assembly and predetermined heating 
effects of current flowing through the coils, the 
control device including a thermally responsive 
means disposed for movement through ... two 
switching positions in response to variations in 
said ternperatures and heating effects, a relay dis 
posed to be energized in response to a predeter 
mined fow of current through the coils and to 
be deemergized when the current flow through 
the coils decreases to a value below said prede 
termined flow of current, a contact member dis 
posed to be actuated to a circuit closing position 
upon the occurrence of a predetermined move 
ment of the thermally responsive means to One 
of said switching positions, a contactor disposed 
to be energized to effect the operation of the 
cooling means only after the relay is energized 
and said contact member is actuated to circuit 
closing position, the relay when energized co 
operating with said contactor to thereafter effect 
the energization of the cooling means independ 
ently of movement of the thermally responsive 
means and when deemergized cooperating, with 
said contactor to deemergize to cooling means, 
another contact member disposed to be actuated 
to a circuit closing position upon the occurrence 
of a further predetermined novement of the 
thermally responsive means to the other of Said 
switching positions, and a signalling contactor 
disposed for operation in response to the actu 
ation of Said another contact member to effect 
the operation of the Signalling means. 

ARTHUR, W. HUGHES. 
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