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1

This invention relates generally to lightning
‘protectlve dev1ces ‘of a  character adapted for
‘use with energized-electrical circuits for the pur-
‘pose of limiting the voltage rise of an associated
conductor by discharging ‘abriormal or superlm-
posed energy and interrupting the passage of
energy when normal conditions are restored.

The present invention is an improvement on
the construction described in Patent Na. 2,164 7120,
issued to Ralph R. Pittman, snd dated July 4,
1939,

Among ‘the objects of the present 1nvent10n may
bé noted: (&) the provision in_a tube-filler, aic-
‘elorigating’ deévice of ‘the chdracter descrlbed of
means for supporting the filler 'such that the ex-
haust gases react to hold the fiiler in the desired
initial position; (b) the provision of an improved
arrangement for combining the filler with the
terminal members of the device; (¢) the provision
of a construction havmg ventmg characteristics
favorable for arc- elongatlon and (d) the provi-
sion of a simple, efficient and inexpensive struc-
ture in which more than one function is per-
formed by each of several individual elements.

Wlth these and other objects in view which will
dappéar frém the description, my invention re-
sides in the novel form, combination and con-
struction of the parts of the device, and the scope
of the invention will'be indicated by the'appended
claims. i

The drawing illustrates to actiial scale ‘an ‘em-
bodiment of the invention suitable for alternat-
ing ¢utrent circuits operating up to 9 kv.'R.M.'S;
Fig. 1 is an elevational view of the device, shown
partly in section; Fig. 2 illustrates in elevation
the external ‘appearance of the device; Fig, 3 is
a'view of ‘the lower end-of the device; Fig. 4 is a
section along the line 4—4 of Fig. 2. ‘

In the embodiment ‘of the invention illustrated,
an upwardly extendihg tube 3, of insulating
material, e. g. hard fiber, is open at its lower
end, and the upper end is internally threaded
to receive thé thteaded guide sleeve 22. A ‘guide
block 18 is adapted for reciprocable vertical move-
ment in the lower end -of the sleeve 22, and the
terminal bolt 23 threadedly engages an upper por-
tion of the sleeve 22, extending upwardly above
the upper end of the tube 13. A spring 21 is in-
terposed between the uppér end of the'guide block
18 and the lowér end of the ‘termihal bolt 23,
and continuously urges the guide block (8 ‘dotwn-
wardly.  The sleeve 22, ‘the guide block I8, the
terminal bolt 23 dnd the spring 21 constltute a

conducting assembly ‘which ‘cloges the bore ‘of ‘the

tube 13 at its upper end.
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Nedr ‘and somewhat abOVe ‘the Iower end ‘of

‘the tube 13, the lower terminal bolt 7 ‘extends

transversely ‘therethrough. The diameter of that
portion of the'bolt 1T within the bore of ‘the tiibe
18 is smailer than the bore, so that a laterally
extendmg space is provided at ‘each side of the
holt 17 within the tube 13,

A cylmdrlcal filler 14, of 1nsulatmg materlal
extends longltudmally within and partially closes
the bore of the tube 13 between' the terminal bolt
17 and the guide ‘block 8. The respective ends
19 and 20 of the filler 14 are cut so that the end
surfaces ‘lie in mtersectmg planes similar to por-
tions of ‘the sloping surfaces of’ a wedge and the
downwardly—b1ased guide block I8 cooperates with
the terminal (1 through the respecmve sloped ends
of the filler 14 to urge the latter laterally to longx-
tudinal abutthent with the inner surface of the
tube 3. A ‘conducting member 16 eémbraces the
lower end of the filler 4 in contact with the
terminal member 17, and 'extends upwardly along
the line of abltmeént of the latter with the tube
13 toward and in ‘spaced relationship with ‘the
guide block 18. ; )

A flanged sleeve 12 is fitted over the lower
end ‘of the tubie 138 and fastened in place by the
extension of the terminal bolt (7 therethrough,
and a'cover I'1, bétween the nut 24 and the upper
end of the guide sleeve 22, extends outwardly
beyond the tube 13. A“housing 10, of insulating
material, for example, Porcelain or -glass, en-
closes that portion of the device between the
cover i and the upper end of the flanged sleeve
12.  If desired, the wall strerigth ‘of the tube 13
may be reinforced by pressing théreon a ‘stéel
sleeve 15, externally of the tube and between the
guide block 18 and the conducting member 18.

While various mounting arrangements may ‘be
used as desired, the device is here shown so that
the upper terminal 23 is spaced from the con-
ductor 25 by the air gdp 26 for the puibose of
limiting ‘the voltage rise of the conductor. The
device is supported from the lower end by mesns
of the mounting bracket 28 (partially shown),
which is clamped betweén the lower termingl niits
271 and 29. .

To assure proper operation, the device should
be constructed so that the weakest electrical path
through the dévice incliides the Zap adjacertt to
the line of abutment between the upper énd ‘of
the initiatihg electrode 16 dhd the lower end of
the upper conducting closure, however the lat-
ter may be eonstructed. PFollowihg ihitial spark-
ovVer along the line of abutment, any ensuing arc
is quickly mcved along With the evolved gds to-
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ivard the path of least restriction, which in the
device illustrated is opposite the line of abut-
ment. In so doing, the arc is cooled to extin-
guishment. This phenomenon of arc elongation
is more fully described in the above-mentioned
Patent No. 2,164,720,

As the accompanying drawing shows to actual
size, the length of the initial arc path is 1%’’,
the length of the final arc path (path of least
restriction) is 2’7, the bore of the tube is 34",
and the diameter of the filler is +4’’. In its move-
ment around the filler, the arc moves peripherally
between and over about one inch of fiber sur-
faces, which movement cools the arc sufiiciently to
render the device inherently current-limiting
within the voltage gradients existing on 9 kv.
R. M., S. 60 cycle circuits.

Gas evolved during operation is discharged
through the open end of the device, moving down-
wardly along the filler 14, and tending to expel
the filler from the tube. Advantage is taken of
this fact by sloping the lower end of the filler
14 at its contact with the terminal 17 so that its
lower end is driven by gas discharge tightly
against the line of abutment, thus not only pro-
viding maximum shielding of the initiating elec-
trode 16, but also assuring high pressure contact
of the initiating electrode with the terminal mem-
ber when these elements are carrying current.

For best operation, it is desired that nothing
move in the device except the arc. The resilient
guide-block construction here shown is not neces-
sary for this type of operation, but is desirable to
compensate for the change in dimensions of the
fiber parts which accompanies change in humidi-
ty. Hard fiber is the best material I have so far
discovered for the tube and filler, but should some
nonhygroscopic material having other suitable
physical characteristics be used, the conducting
closure holding the upper end of the filler in
place may be of rigid construction.

While only one embodiment of the invention has
been herein described in detail, it will be apparent
that the construction shown may be readily modi-
fied by simple dimensional changes to adapt the
device for use with circuit voltages other than
the 9 kv. previously mentioned. It is intended
that the drawing and description of the inven-
tion here presented will be regarded as generally
illustrative, rather than specifically limiting.

I claim, as my invention:

1. A voltage-limiting arc interrupter compris-
ing a tube of insulating material open at the
lower end thereof, a closure of conducting mate-
rial at the upper end thereof, a cylindrical filler
of insulating material partially closing the bore of
said tube and positioned in lateral abutting en-
gagement with the inner surface thereof, said
filler being so formed that the upper end surface
of said filler slopes downwardly from the line of
abutment of sgid filler with szid tube and the
lower end surface of said filler slopes upwardly
from said line of abutment, means cooperating
with said filler and engaged with the respective
end surfaces for holding said filler in lateral abut-
ting engagement with said tube, said last-named
means including a conducting member extending
endwise into said tube to engagement with the
upper sloped surface of said filler and a conduct-
ing terminal member extending transversely
across and in engagement with the lower sloped
surface of said filler, and structural means for
causing sparkover to occur along said line of abut-
ment, said structural means including a con-
ducting member extending upwardly along a por-
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4
tion of said line of abutment and in spaced rela-
tionship with said conducting closure.

2. A voltage-limiting arc interrupter compris-
ing a tube of insulating material open at its lower
end, a terminal member having a diameter less
than the bore of said tube extending diametrically
across the bore of said tube near the lower end
thereof, a filler carried by said terminal member
within said tube, said filler partially closing the
bore of said tube and having the respective ends
thereof sioped so that the end surfaces lie in in-
tersecting planes, conducting means closing the
upper end of said tube, said conducting means
including a longitudinally extending conducting
member in endwise engagement with the upper
sloped surface of said filler cooperating with said
terminal member in engagement with the lower
sloped surface of said filler for holding the filler
in longitudinal abutment with said tube, and
structural means for causing sparkover to occur
adjacent to the line of abutment of said filler
with said tube, said structural means including a
conducting member extending upwardly along a
portion of said line of abutment and in spaced
relationship with said conducting means.

3. A voltage-limiting arc interrupter compris-
ing a tube of insulating material open at its lower
end, a terminal member having a diameter less
than the bore of said tube extending diametri-
cally across the bore of said tube near the lower
end thereof, a filler carried by said terminal mem-
ber within said tube, said filler partially closing
the bore of said tube and having the respective
ends thereof sloped so that the end surfaces lie
in intersecting planes, a guide sleeve of conduct-
ing material fitted into the upper end of said
tube, a reciprocably movable guide block extend-
ing upwardly into said guide sleeve, resilient
means concurrently urging said guide block to
engagement with the upper sloped surface of said
filler and the lower sloped surface of said filler
against said terminal member whereby said filler
is urged laterally along a line of abutment against
the inside of said tube, and structural means for
causing sparkover to occur adjacent to said line
of abutment, said structural means including a
conducting member extending upwardly along a
portion of said line of abutment and in spaced re-
lationship with said guide sieeve.

4. A voltage-limiting arc interrupter compris-
ing a tube of insulating material, a longitudinally
extending filler of insulating material having a
diameter less than the diameter of said tube posi-
tioned within said tube in lateral abutting rela-
tion along a line of abutment with the inner sur-
face of said tube, said filler having an upper end
surface sloping downwardly and outwardly from
said line of abutment and a lower end surface
sloping upwardly and outwardly from said line of
abutment, a terminal member supporting said fill-
er, said terminal member having a diameter less
than the diameter of said filler and extending
transversely across the lower sloped end of said
filler, a conducting member extending coaxially
within said tube in engagement with the upper
sloped end of said filler, and structural means for
causing sparkover between said conducting mem-
ber and said terminal member to occur along said
line of abutment, said means including an elec-
trode resting on said terminal member and ex-
tending across the lower surface of said filler in
a direction normal to the axis of said terminal
member toward said line of abutment and thence
upwardly therealong in spaced relationship with
said conducting member, :
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5. A voltage-limiting arc interrupter compris-
ing a tube of insulating material, a longitudinally
extending filler of insulating material having a
diameter less than the diameter of said tube po-
sitioned within said tube in lateral abutting rela-
tion along a line of abutment with the inner sur-
face of said tube, said filler having an upper end
surface sloping downwardly and outwardly from
said line of abutment and a lower end surface
sloping upwardly and outwardly from said line
of abutment, a conducting terminal member sup-
porting said filler, said terminal member extend-
ing horizontally across the lower sloped end of
said filler, a conducting member supported from
the upper end of said tube and extending longi-
tudinally within said tube in engagement with
the upper sloped end of said filler, said conduct-
ing member being resiliently pressed in endwise
direction for wedging said filler from its respec-
tive sloped ends against said tube along said line
of abutment, and structural means for causing

10

15

20

6

sparkover between said conducting member and
said terminal member to occur along said line
of abutment, said structural means including an
electrode of conducting material resting on said
terminal member and extending across the lower
surface of said filler in a direction normal o the
axis of said terminal member to said line of abut-
ment and thence upwardly therealong in spaced
relationship with said conducting member.
RALPH R. PITTMAN.
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