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To all whom it may concern. 
Beit known that I, ALFRED O. STIGBERG, 

a citizen of the United States, residing at 
Chicago, in the county of Cook and State of 

5 Illinois, have invented a certain new and use 
ful Improvement in Thermal Cut-Outs and 
Circuit-Changers, of which the following is a 
full, clear, concise, and exact description, 
reference being had to the accompanying 

Io drawings, forming a part of this specifica 
tion. 
My invention relates to thermal cut-outs and circuit-changers, and is of particular 

adaptation and usefulness in the telephone 
15 art for preventing o 

flow of so-called 'sneak-currents.' 
The object of my invention is to provide 

more efficient and more reliable means for 
opening the circuit to be protected after a 

20 predetermined interval of undue current 
ow therethrough and for grounding or dis 

charging said current from the line. 
My invention consists of an improved heat 

coil associated with improved heat-respon 
25 sive means for controlling the positions of cir 

cuit-changing contact-springs. 
The heat-coil consists of a sleeve of insu 

lating material through which passes a heat 
conductin 

3o winding which is connected with one termi 
nal to the stem and with its other terminal to 
a metallic cap fitting over one end of the 
sleeve. When the coil is in position, this 
sleeve engages a line-spring, while the other 

35 end of the rod engages the spring connecting 
with the switchboard apparatus or other ap 
paratus to be protected. An arrester-spring, 
ermanently connected at its end with the ine-spring, engages one terminal of a light 

4o ning-arrester, the other terminal of whichen 
gages a ground-bar, and thus a line may be 
relieved from lightning or other static charges. This arrester-spring is provided at 
its upper end with a sleeve or slide having an 

45 opening through its walls for the reception of 
the end of the heat-coil rod, this opening, 
however, being large enough to prevent con 
tact of the arrester-spring with the rod. A 
disk of heat-responsive material is adapted to 

5o slide through this sleeve and normally blocks 
the passage of the rod through this opening, 
and the rod when thus held is pressed at its 

continued and injurious. 

rod or stem surrounded by a 

other end into contact with the switchboard 
spring and against the force of a pressure 
spring Sgt. the switchboard end of the 
heat - coil. As abnormal current flows 
through the line and winding of the heat-coil 
the heat generated by the coil is conducted 
by the rod to the heat-responsive disk, which 
becomes softened and allows the pressure 
spring to force the rod therethrough, and the 
rod thereupon becomes disengaged from the 
switchboard-spring to open the circuit. The 
line-spring is at the same time carried back 
Ward to engage a grounded stem normally 
disconnected therefrom, and the undue cur 
rent is then led to ground. The pressure 
spring may also engage a contact-spring upon 
release of the rod to close a local circuit 
through an annunciator or alarm mechan 
S. 

The heat-coil of my construction may be 
used continuously without removal from the 
springs, the parts thereof being at all times 
relatively stationary. Upon puncture of the 
heatresponsive disk the coil is pulled out 
wardly and the heat-responsive disk raised 
or lowered in the sleeye to present an unpunc 
tured spot to the end of the rod, and the cir 
cuit-changer is again in operative condition. 

I shall describe my invention more clearly 
with reference to the accompanying drawings, 
in which 

Figurel shows an elevation view of my in 
vention. Fig. 2 is a top view thereof, and 
Fig. 3 is an enlarged longitudinal sectional 
view of the heat-coil and heat-responsive 
mechanism. 

I have shown only a set of opposite springs 
secured to a ground bar or frame 1, it being 
understood that any number of spring sets 
may be connected to the ground-barin a row. 
A line-spring 2 and the lightning-arrester 
spring 3 are provided for each switching 
mechanism, the lower ends of these springs 
being permanently conductively connected. 
A-switch-spring 4, a pressure-spring 5, and a 
contact-spring 6 are also provided, all these. 
springs being assembled and secured at their 
lower ends to the ground-bar 1 by means of 

| bolts 77 and clam ing-nuts 88, disks 99, of 
insulating material, being interposed between 
the springs to insulate them from each other 
and from the ground-frame, the springs 2 and 
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3, however, as beforestated, being inconduct ive engagement. The line spring 2 is pro 
vided with an annular pocket 10, and the pres 
sure-spring 5 is provided with an opening.11 
The heat-coil consists of a cylindrical 

bushing 12, of insulating material, having 
closed ends. A bushing 13 extends from the 
outer end and is adapted to pass through the opening 11. Aheat-conducting rod 14 passes 
E this bushing 13 and through theinner 
end of the EEE which inner end is pro 
vided with a metallic cap.15, insulated from 
the rod. The heat-coil winding 16 connects 
with one terminal to this cap and with its 

I5 
The cap 15 when the heat-coil is in position 
is disposed in the pocket 10, while the bush 
ing 13 passes through the opening 11 on the 
pressure-spring. Alightning-arrester 17 may 
E clamped between the upper end of the 
spring 3 and a plate 18, extending from the 
ground-bar. e E. end of the spring 3 
is bent to form a bridge 19, which carries a 
sleeve or slot 20. An opening 21 passes 
through the walls of the sleeve and is adapted 
for the passage therethrough of the inner end 
of the heat-conducting rod, this opening, 
however, being large enough to prevent con 
tact of the rod with the walls thereof. A disk 
insulating, material, is adapted to slide within 
the sleeve 20 and when in said sleeve serves to block the passage of the heat-conducting 
rod through the Pig 21 and to maintain 
the other end of the rod in engagement 
with the switchboard-spring 4 against the 
force of the pressure-spring 5. A metallie 
stem 23 extends from the ground-bar through 
an opening 24 in the lightning-arrester spring 
3, being surrounded by an insulating-bushing 
25 to prevent contact with spring 3. ... The 
line-spring 2 is normally out of contact with 
this grounded stem 23, and the springs 2 and 
3 have a tendency normally to separate from 
each other, whereby spring 3 will clamp the 
lightning-arrester in 2 will in place and spring 
cause good electrical contact between the 

45 

ocket 10 and the cap 15 of the heat-coil. 
en the heat-coilis in place and held by the 

spring 5 will be transmitted through the rod 
and heat-responsive disk to the spring 

resterin place. Upon abnormal current-flow 55 from the line-spring 2 through the heat-coil 
- winding and to the switchboard-spring the 

heat generated by the winding 16 will be con 
ducted by the rod 14 to the heat-responsive 
disk 22, which becomes weakened, whereupon 

6o the pressure of spring 5 will force the rod 
through the disk 22, whereupon this rod be 
comes disengaged from the spring 4 to break 
the circuit to the switchboard or other appa 
ratus to be protected. At the same time the 65 line-spring 2 will engage the grounded stem or 

other terminal to the heat-conducting rod. 

or plate 22, of heatresponsive, and preferably 

heat-responsive disk, the pressure of the 

indicating 
27 may be bridged across the pressure-spring 

3 to assist in securely clamping the lightning-er 

alarm. 

injured or its winding 
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stud 23, and the undue current will be dist. 
ground. A local charged from the line to 

circuit containing a bell 26 or other alarm or 
mechanism and a source of current 

5 and the contact spring 6, which upon 
puncture of the disk 22 will engage each 
other to close a local circuit and to sound the 
The apparatus may be restored to its nor 

mal operative condition by withdrawing the 
heat-coil a sufficient distance to allow the disk 
22 to be raised or lowered to present an un 
punctured spot to the end of the heat-con ducting rod, and the springs will be returned 
to their normal positions. As the heat-coil parts are permanently relatively stationary, 
tis unnecessary to remove the heat-coil from the springs, this becoming necessary only. 

the heatcoil become mechanically 
burned or broken. 

Thisis a distinguishing and novel feature over 
prior heat-coils,in which parts were relatively 

shoul 

75 

movable upon abnormal current-flow and . 
which it was necessary to remove from the 
springs to return the parts to their normal position. Depending upon the position of 
the heat-responsive disk and the strength of 
the spring 5, this disk may be made of any 
thickness, and the adjustment 
can be made very delicate. 

90 

Many changes may be made in the arrange- “. . 
ment of the switching-springs and in the con 
struction of the heat-coil and heat-responsive 
parts without departing from the spirit of the 
invention. I do not wish, therefore, to be 
limited to the exact arrangement as shown. 

0. 

- I claim as new, however, and desire to se 
cure by Letters Patent- . 

1. In a thermal cut-out and circuit 
changer, the combination with aheat-coil, of a terminal spring connected with one termi nal of said coil, a second terminal-spring, 
heat responsive means external to said 
heat-coil-for normally retaining the other 
terminal of said heat-coil in contact with 
said terminal spring, and means upon ab 
normal current-flow through said heat-coil 
for causing said. EPEY means to 
release said other terminal from said second terminal spring. . 

2. In athermal cut-out, the combination 
with a heat-coil, of a terminal spring cont. 

Ios 

IC 

1 I5 

nected with one terminal of said coil, a rod 
passing through said heat-coil and con 
nected with the other terminal thereof, a 
second terminal spring,' heat-responsive ma 
terial engaging one end of said rod to main 
tain the other end thereof in contact with 
said second terminal spring, and means upon 
abnomal current-flow through said coil for 
releasing said rod from said heat-responsive 
material and from said second terminal 
spring. . . . 

!", a thermal cut-out, the combination 

as 

Iso 
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with a heat-coil, of a terminal spring engag 
ing one end of the heat-coil E. 
with one terminal thereof, a rod passing 
through said heat-coil for conducting the heat 
generated thereby, a second terminal spring, 
a pressure-spring engaging the other end of 
said heat-coil, and a heat-responsive mass, 
said pressure spring serving to firmly press 
said rod against said heat-responsive mass, 
the other end of said rod being connected 
with the other terminal of said heat-coil and 
with said second contact-spring, abnormal 
current-flow through said heat-coil causing 
disengagement of said rod from said heat 
responsive mass and from said second ter 
minal EPs 4. In a thermal cut-out, the combination 
with a heat-coil, of a terminal spring engag 
ing one end thereof and connected with one 
terminal thereof, a rod passing through said 
heat-coil connected with the other termu 
nal thereof, a second terminal spring nor 
mally engaged by the end of said rod, a 
plate of heat-responsive material disposed 
in the path of the other end of said rod, and 
means upon abnormal current-flow through 
said heat-coil for causing said rod to pass 
through said heat-responsive material to 
disengage said rod from said second termi 
nal spring. 

5. In a thermal cut-out, the combination 
with a heat-coil, of a terminal spring engag 
ing one end thereof and connected with one 
terminal thereof, a heat-conducting metallic 
rod passing through said heat-coil and con 
nected with the other terminal thereof, a 
second terminal spring engaging one end of 
said rod, a pressure-spring engaging the other 
end of s heat-coil and tending to disen 
gage said rod from said second terminal 
spring, and a heat-responsive mass nor 
mally disposed before the other end of said 
rod to prevent said pressure-spring from dis 
engaging said rod from said second terminal 
spring, abnormal current-flow through said 
heat-coil causing the release of said rod from 
said heat-responsive mass. and from said 
second terminal spring. . . 

6. In a thermal cut-out, the combination 
with a heat-coll, of a terminal spring engag 
ing one end thereof and connected with one. 
terminal thereof, a heat-conducting rod ex 
tending through said heat-coil and con 
nected with the other terminal thereof, a 
second terminal spring adapted to engage 
one end of said rod, a pressure-spring engag 
ing the other end of said heat-coil and tend 
ing to move said heat-coil to prevent engage 
ment qf said rod with said second terminal spring, and a plate of heat-responsive mate 
rial normally engaging the other end of said 
rod to prevent dise ement of said rod 
from said second terminal spring by said pres 
sure-spring, abnormal current-flow through 

s 

said heat-responsive plate to allow said pres: 
sure spring to disengage said rod from said 
second terminal spring. , 

7. In a thermal cut-out, and circuit 
changer, the combination with a heat-coil, of 
a terminal spring engaging one end thereof 
and connected with one terminal thereof, a 
rod extending through said heat-coil, and 
connected with the other terminal thereof, a 
second terminal spring, a pressure-spring en 
gaging the other end of said heat-coil and 
tending to disengage said rod from said sec 
ond terminal spring, said terminal springs 
and pressure-spring being insulated from 
each other and secured to a ground-plate, a 
plate of heat-responsive material normally 
engaged by the other end of said rod to pre 
vent said pressure-spring from disengaging 
said rod from said second terminal spring, 
abnormal current-flow through said heat 
coil causing said rod to be released from said 
heat-responsive plate and from said second 
terminals spring, and means for connecting 
said first terminal spring with said ground 
plate upon the release of said rod. 

8. In a thermal cut-out and circuit 
changer, the combination with a heat-coil, of 
a terminal spring engaging one end thereof 

75 
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and connected with one terminal, a metallic 
rod passing through said heat-coil and con 
nected with the other terminal thereof, a sec 
ond terminal spring normally engaging one 
end of said rod, a switching-spring tending to 
disengage said second spring from said rod, a 
heat-responsive mass normally engaging the 
other end of said rod to maintain said rod in 
engagement with said second terminal 
spring, abnormal current-flow through said 
heat-coil causing the release of said rod from 
said heat-responsive mass and from said sec 
ond terminal spring, a ground-plate, and 
means for causing said first terminal spring 
to be connected with said ground-plate upon 
release of said rod. 

9. In a thermal cut-out, the combination 
with a heat-coil, of a terminal spring con 
nected with one terminal thereof, a metallic 
rod passing through said coil and connected 
with the other terminal thereof, said rod be 
ing permanently stationary relative to the 
other parts of said heat-coil, a second termi 
nal spring normally engaged by said rod, a 
switching-spring tending to disengage said 
second spring from said rod and a heatre 
sponsive mass normally engeging the other 
end of said rod to maintain connection of 
said rod with said second terminal Pries abnormal current-flow through sai 5. 
causing release of said rod, from said heat 
responsive mass whereby said switching 
spring may break the connection between 
said second terminal spring and said rod. 

10. In a thermal cut-out, the combination 
with a heat-coil, of a terminal spring con 

95 
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said heat-coil causing said rod to pass through l nected with one terminal thereof, a metallic 3o 
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rod passing through said coil and connected 
with the other terminal thereof, said rod be 
E. permanently stily relative to the 
other parts of said heat-coil, a second termi 
nal spring normally engaged by Said rod, a 
switching-spring tending to disengage said 
second spring from said rod, aheat-responsive 
mass normally engaging the other end of said 
rod to maintain connection of said rod with 
said second terminal spring, a lormal cur 
rent-flow through said coil causing release of 
said rod from said heat-responsive mass 
whereby said switching means may break 
the connection between said second terminal 
spring and said rod, a ground-plate upon 
which said terminal springs are mounted, 
and means for connecting said first terminal 
spring with said ground-plate upon release of 

20 
said rod. . . 

11. In a thermal cut - out and circuit 

a terminal spring connected with one termi 
nal thereof, a metallic rod passing through 
said heat-coil and permanently stationary 

25. 

35 

relative thereto and connected with the other 
terminal thereof, a second terminal spring 
normally engaging said rod, a switching 
spring tending to disengage said second 
spring from said rod and a plate of heatre 
EY material normally disposed before 
the other end of said rod to maintain said 
rod in engagement with said second terminal. 
spring, abnormal current-flow through the 
said coil causing said rod to puncture said . 
heat-responsive plate to allow disengagement 
of said rod from said second terminal spring by said switching-spring. 

40 
12. In a therinal cit - out and circuit 

changer, the combination with aheat-coil, of 
a terminal spring connected with one termi 
nal thereof, a metallic rod passing through 
said heatricoil and permanently stationary 
relative thereto and connected with the 
other terminal thereof, a second terminal 45 spring normally engaging said rod, a switch 

So 

ing-spring tending to disengage said second 
spring from said rod, a plete of heatrespon 
sive material normally disposed before the 
other end of said rod to maintain said rod in 
engagement with Seidsecond terminal spring, 

... abnormal current-flow through the said coil 

55 

causing said rod to puncture said heat-re 
sponsive plate to allow disengagement of said 
rod from said second terminal spring by seid 
switching-spring, a ground-plate upon which 
said terminal springs are mounted, and 
means for connecting said first terminal 
spring with said ground-plate upon release of 
said rod. 

65 

13. In a thermal-cut-out, the combination 
with a heat-coil, of a terminal P ingengaging 
one end thereof and connected with one ter 
minal thereof, a metallic rod passing through 
said coil and permanently stationary with 
respect thereto and connected with the other 

changer, the combination with a heat-coil, of 

883,425 

terminal thereof, a second terminal spring 
normally engaging one end of said rod, a switching-spring tending to disengage said 
second terminal spring from said rod, a heat responsive mass normally disposed against 
the otherend of said rod to prevent disengage 
ment of said second terminal spring from 
said rod, abnormal current-flow through said 
coil causing softening of said heat-responsive 
mass to allow said rod to be pressed into said 
mass by said switching-spring, whereby said 
rod becomes E. from said second 
terminal spring. 

14. In a thermal cut-out and circuit 
changer, the combination with a heat-coil, of a 
terminal spring connected with one terminal 
thereof, a rod passing through said coil and 
connected with the other terminal thereof, a 
second terminal spring normally engaging 
one end of said rod, a switching-spring tend 
ing to disengage said rod from said seconditer 
minal spring, a sleeve disposed at the other 
end of said rod, an opening through the walls 
of said sleeve, and a plate of heat-responsive 
material adapted to pass through said sleeve 
to engage the other end of said rod to nor 

75 

mally detain said rod in engagement, with 
said second terminal spring against the ac 
tion of said switching-spring, abnormal cur: 
rent-flow through said coil causing said rod 
to pass through said plate of heatresponsive 
material to allow release of said rod fro 
said second terminal spring. 

15. In a thermal cut-out and circuit 
changer, the combination with a heat-coil, of a 
terminal spring connected with one terminal 
thereof, a metallic rod passing through said: 
coil permanently stationary with respect to 
said coiland connected with the other terminal 
thereof, a second terminal spring normally 
engaged by one end of said rod, a switching 
spring tending to disengage said second ter 
minal spring from said rod, a third spring 
connected with said first terminal spring, a ground-plate upon, which said springs are 
mounted, a lightning-arrester clamped be 
tween saidbar and said thirdspring, a sleeve at 
the upper end of said third spring, an opening 
through the walls of said sleeve adapted to 
receive the other end of said rod, a plate of 
heat-responsive material held in said sleeve 
to normally prevent passage therethrough of 
said rod to maintain said rod in engagement 
with said second terminal spring against the 
action of said switching-spring, abnormal cur 
rent-flow through said coil causing saidswitch 
ing- Pig move the rod to puncture said 
plate of heat-responsive material, whereby 
said rod becomes disengaged from said sec 
ond terminal spring, and means for causin 
said first terminal spring to be connected E. 
said g upon release of said rod. 

16. In a thermal cut-out, the combination 
with a heat-coil, of a terminal spring engag 
ing one end thereof and connected with one 

IIo 
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terminal thereof, a pressure-spring engaging 
the other end of said heat-coil, a rod passing 
through said coil and connected with the 
other terminal thereof, a second terminal 

5 spring, said pressure-spring tending to move 
said coil to disengage said rod from said sec ond terminal spring, a heat-responsive mass 
normally disposed against the other end of 
said rod to prevent disengagement of said 

to rod from said second terminal spring by said 
pressure - spring, abnormal current flow through said coil causing softening of said 
heat-responsive mass, whereby said pressure 
spring may carry the heat-coil to cause said 

15 rod to E. into said heat-responsive mass, whereby said rod becomes disengaged 
from said terminal spring. 

17. In a thermal cut-out, the combination 
with a heat-coil, of a terminal spring engag 
ing one end thereof and connected with one 
terminal thereof, a pressure-spring engaging 
the other end of said heat-coil, a rod passi 
through said heat-coil and connected wit 
the other terminal thereof, a second terminal 

25 spring normally engaging one end of said 
rod, said pressure-spring tending to disen 
gage said rod from said second terminal 
spring, a plate of heat-responsive material, 
and means for normally disposing said plate 

30 current-flow through said coil causing soften 
ing, of said heat-responsive plate, whereby 
said pressure-spring may cause said rod to 
puncture said it. to disengage said rod 

35 from said second terminal spring. 
18. In a thermal cut-out, the combination 

with a heat-coil in the form of a winding sur 
rounded by a shell and a heat-conducti 
rod extending through said windin E. 
shell of terminal springs between which said 
coil is disposed, each of said springs being 
connected with a terminal of said winding, a 
switching-spring tending to disconnect said 
winding from said terminal springs, and 
electrically non-conductive heat-responsive 
material tending normally to resist discon 
nection of said winding Fo: said terminal 
springs, abnormal current-flow causing said 
heat-responsive material to be unable to re 
sist disconnection of said winding from said terminal springs by said switching-spring. 

19. In a thermal cut-out, the combination 
with a heat-coil structure comprising a wind 
SE a shell and a heat-conducti rod extend through said winding an 

shell, terminal springs associated E. said 
heat-coil structure, means tending to bodily 
move said heat-coil structure in one direction 
and an electrically non-conductive heatre sponsive element adapted to prevent such 
movement of the heat-coil structure and to 
maintain connection of the terminals of said 

:swinding with said terminal springs, abnor 
mial current-flow through the winding caus 

65 ing said heat-responsive member to be un 

40 

45. 

So 
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before the other end of said rod, abnormal 

move the 

able to prevent movement of the heat-coil 
structure, whereby the connection of said 
winding with one of the terminal springs is 
broken. 

20. In a thermal cut-out, the combination 
with a heat-coil, of terminal springs associ 
ated therewith, means tending to bodily 
move the heat-coil to disconnect said heat 
coil from circuit with said terminal springs, 
and a heat-responsive member of insulating 75 
material and adapted under normal condi 
tions to resist disconnection from circuit of 
said heat-coil by said means, abnormal cur 
rent-flow causing said heat-responsive mem 
ber to be rendered unable to resist discon- 8o 
nection of said heat-coil from circuit with 
said terminal springs. 

21. In a thermal cut-out, the combination 
with a heat-coil structure composed of a 
winding surrounded by a shell and a heat 85 conducting member extending through said 
shell and winding, said winding, shell and 
heat-conducting member being relatively 
immovable of terminal springs for normally E. the terminals of said winding, a switching-spring tending to bodily move the 
heat-coil structure in one direction to discon 
nect one of the winding-terminals from the 
corresponding terminal spring, and an abut 
ment of heatresponsive material adapted to 
normally resist the bodily motion of said 
heat-coil structure and the consequent dis 
connection of said winding from circuit, ab 
normal current-flow through said winding 
causing said abutment to be rendered inca 
able of resisting the bodily movement of the E. structure, whereby said winding is 

disconnected from circuit with said terminal 
sp 

95. 

CO 

22. In a thermal cut-out, the combination Io5 
with a heat-coil structure comprising a wind 
ing surrounded by a shell and a heatcon ducting rod extending through said shelland winding, of a supporting-spring from which 
said heat-coil structure is supported, termi 
nal springs between which the heat-coil structure is disposed and with which the ter- . 
minals of the winding are normally connect ed, said supporting-spring tending to bodily 

E. structure to break the II5 
connection between one terminal spring and 
the winding, and an abutment of heat-re 
sponsive material engaging the end of said 
conducting-rod and adapted under normal 
conditions to resist the bodily movement of. I2O 
the heat-coil structure whereby to maintain 
the connection of the winding in circuit, ab 
normal current-flow through the winding 
causing heating of the rod and heat-responr. 
sive member whereby said member is ren- . 125 
dered incapable of resisting the bodily move 
ment of said heat-coil structure, whereby 
said winding is disconnected from circuit. 

23. In a thermal cut-out, the combination: 
with a heat-coil structure comprising a wind- I3o 

IIo 
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ing surrounded by a shell and a heat-con 
ducting rod extending through said winding 
and shell, of a switching-spring from which 
said heat-coil structure is supported, a ter 
minal spring connecting with one terminal of 
the winding, a second terminal spring adapt 
ed for connection with the other terminal of 
said winding, a ground connection adapted 

o 

the first terminal spring 

for engagement with the first terminal spring, 
said switching-spring tending to bodily move 
the heat-coil structure to cause connection of 

nection and disconnection of the other ter 
minal of the winding from the second termi 
nal spring, and an abutment of heat-respon 
sive material 
conducting rod and adapted under normal 

with the ground con 

ged by the end of said heat 

conditions to resist bodily movement of said 
heat-coil structure to maintain said winding 
in circuit and to prevent grounding of the 
first terminal spring, abnormal current-flow through the winding causing said rod and 
heat-responsive member to be heated where 
by the heat-responsive member is rendered 
incapable of resisting movement of said heat 
coil structure, thereby allowing grounding of 

2 o 
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the first terminal switch and disconnection 
from circuit of the winding. ... " ' 

In witness whereof I hereunto subscribe 
my name this 1st day of June, A.D. 1904. 

ALFRED O. STIGBERG. Witnesses: 
CHARLEs J. SCHMIDT, 
HARVEY L. HANSON. 


