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Specification of Letters Patent.

Patented Apr.9, 1912,

Application filed April 2; 1910. Serial No. 553,079,

7o all whom it may concern:

Be it'known that 1, Avrrep W. BURkE, a
subject of the King of Great Britain, resid-
ing at Pittsburgh, in the county of Alle-
ghenv and State of Pehnsylvania, have in-
vented certain new and useful Improve-
ments in Horn-Gap Switches and Light-
ning-Arresters, of which the following 1s a
specification, ,

This switch, with lightning -arrester, is
especially designed for use on high-tension
transmission-lines, and- for opening the cir-
cuit under load. :

The switch.comprises the usual pivoted
blades and fixed jaws, and a pair of relatively-
movable horns, or opposed diverging con-
duclors, arranged to first engage and shunt
the current as the switeh is opened and to
then spring out of contact and break the
resulting arc, rising on the diverging horns.

The lightning arrester comprises a con-
duetor constituting part of the cireuit, bent
to form a loop one side of which is'tnclined,
and an opposed inclined grounded conduc-
tor, the loop acting ad a choke-coil or re-
actance and the opposed diverging members
constitnting a horn gap and quickly break-
ing any arc sprung between them,

Referring to the accompanying draw-
ings—Figure 11s a plan view of the appa-
ratus, with the switeh closed; Fig. 2 is a
side elevation of the apparatus, showing one
insulator cap in section; Fig. 3 is a plan

- view of the apparatus, showing the switch

partly opened and the shunt horns in en-
gagement; Fig. 4 is an end view showing
the lightning arrester and shunt horns: and
Fig. 5 is a plan view of a double-throw
switch. .

In the apparatus illustrated, the incoming
line 1 is secured inja socket in one end of a
bronze bar 2, whidh is screwed to a brass
cap 3 rigidly engaging thé upper end of an
insulator 4. .

The line member of the lightning arrester
consists of o bronze vod 5, one end of which
is seciired in a socket in the adjacent end of
the bar 2, and which isBent to form a tri-
angulsv loop a, A, . d, the other end being
secured in a2 socket @ of the switch. Op-
posed to the portion b of loep 5 1s a horn
ar inciined conducter B, carvied by a metal
support 7 which iy grounded by a line 8

The diverging wetal conductors 5 and 67
5 constitute w horn gap, and any arce which

may ~pring between their adjacent lower

ends at once travels uf& atong the horns and
lengthens until it breaks. The looped-por-
tion of the_line conductor acts ‘as a choke-
coil or reactance, forcing any lightning dis- g3
charge to jump the gap between the horns
and pass to earth, whereupon the resulting
arc automatically breaks.

The switch comprises -a pair of copper
jaws 10 screwed to a brass cap 11 secured on g5
the top of a insulator 12, and of & movable
blade 13, screwed to brass caps 14, 15,
secured on the upper ends of insulators 16,
17. The insulators 4 end 12 are carried by
pins 18, 19, rising from a fixed support-bar 7o
20, and the insulators 16, 17, are carcied by
pins 21, 22, rising from a bar 23 which is .

“carried by the upper end of a vertical shaft

24 which is revoluble in a bearing 26 by a -

handle 26 at its lower end. A cap-screw 75 .

27 acting as 4 pivot extends downward
through a hole in the end of a bar 28 and an-
other hole it the end of the blade 13, into .
the brass cap 15. The bar;28 has a socket
29 receiving the outgoing line 30. The im- go
perfect electrical joint between the blade
13 and bar 23 is shunted by a flexible con-
ductor 31. v
Secured in a socket 32 extending from the,
switch blades 10 is a horn or inclined bronze gt
rod 33, and opposed to this horn is another
similar one 34, the lower end of which is
secured in a socket 35 riveted to a flat steel
spring 36, the other end of which is riveted

to the brass cap 14. The steel spring being 80"

thin and of relatively low conductance,
is shunted by a flexible conductor 38. When
the switch is closed and its blade is in the
position in Fig. 1,-the hofns 33, 34 stand at

a considerable distance from each other. As 95

the switch is openea py rotating.the vertical
shaft 24, the bar BB-carrying the insulators
16, 17, and the switch-blade, the lower end
of the horn 34 approaches the lower end

of the horn 33 and engages it just before:lgt

the switch blade leaves the jaws 10 thus
shuhting the current from the blade to the
engaged horns and pevénting any arcin
at the jaws. As the blade is moved stil

farther outward,.the spring 36 gradually 105

vields until finally the horn 34 slips by and
out of engagement with the horn 33, where-
upon an arc immediately forms hetween the
lever adjacent ends of these horns.. But

Ly -easmn of the divergence of the horns in 110

this pe .tion, such are immediately travels
upward along the hoens, the horn on the
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blade also moving away from the fixed
horn, whereby the arc is both automatically
and mechanically. lengthened and quickly
These shttht horns thereby con-
stitute the only portion of the switch circuit
at which an are may form, and the arc is.so .
quickly broken that .the horns last for g
considérable period. e horns are rela-
tively inexpensive 2nd are easily refiewed,
their_lower ends being removably secured
in their sockets; as:by set screws. ' The switch
jaws are beveled as showmr in. Fig, 1, so that
the break at this pbint occurs, at the extreme
end of the switch-Blade. ’I‘hej(;ws beirig at
n

‘a_considerably gy ater * dista from; the
pivot of the blade.than are the horns 33, 34,
the outward njovés & of'thé fade ickly

B !, g LI
 Operate ’efectr»iéaﬂy

HILTCH, dpﬁuw;e “used: ‘as

duction 'of-lvéﬁtys‘i fid $rip- For poly-
phase circﬁitﬁ,"i«iﬁntiéal switches are pro-

vided for each liz; the several switches be-

: mi conveniently :mounted in proximity.
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ig. 5 i § 8 double-throw switch
employing shvnt hormns. In this switch, two

different lineg alxl'g ;fgsﬁg‘c‘t_ivgi' secured fin
hed,

ill"mﬁ-atéé
sockets 9, 9% moufited on insu ators 12, 19/
at opposite dides of the insilator 16 on which
is pivotally mounted the socket 20 receiving
the line 30. Theé:insulator 19 carries jaws
10 and the insulator .19’ carries jaws .0/,
which are adapted to alternately receive the
switch-blade 13 ‘and eonnect their respec-
tive line with line 30. An arc horn 33 is
mounted on the insulator 19 and a cor-
responding arc horn 34’ is flexibly mounted
on the insulator 17, being secured to itg
brass cap 14 on the side opposite that to
which the horn 34 is sécured.

T claim: - p .

1. A switeh comprising, relatively moy-
able switch members-haying aré ;Jhorns; said

horns normally ouf of contactrbut positionéd

to make contact bgfore the'switch is opendd |

and to break contact after i is

pened.
2. A switch, comf’)ri§ing Fixe

and mov-
p

| switch-blade, between

llet- Yy the idtro- {1

1,022,618

able switch-members, a fixed arc horn in cir-
cuit with the fixed switch-member, and afi
opposed arc horn carried by the movable
switch-member, in position to temporari]i'y
engage the fixed horn as the switch i
opened.

3. A switch, comprising fixed and mov-
able switch-members, a fixed ar¢ horn in
circuit with the fixed swifch-member, and
an opposed are horn flexibly carried by the
movable switch-member, in position to tem-
porarily engage the fixed horn as the switch
1s opened. - '

4. A switch, comprising ' fixed beveled
switch-jaws, a pivoted switch-blade, a fixed
arc horn in cireuit with the switch-jaws, 4nd
an opposed arc horn. flexibly carried by the
ts pivot and the
switch-jaws, ,

;5. A double:thréw switch, comprising tivo
fixed switch-members connected to different
ines, a movable switch-member, a’ fixed arc
horn in circuit with each fixed switch-mem-

“ber, and two arc horns carried by the moy-

able switch-member,
tively codperate with

6. A double-throw
sets of fixed beveled

in position to respec-
the fixed arc horns,
switch, comprising two
switch-jaws connected
to different lines, a pivoted switch-blade, a
fixed arc horn in cirenit with each set of
switch-jaws, and two, arc horns flexibly car-
ried by the switch-blade, in position to re-
spectively cobperate with (he fixed arc harns.
7. A switch comprising fixed and movable
switch members, a fixed are horn in cireuit
with the fixed switch.member, and an appos-
ing arc horn resiliently carried by the niov-
able switch member, the arc horns being
out of contact in the closed position of the
switch but arranged 4o make contact before
the switch is opened and to hreak contaot
after it is opened.
In testimony whereof, T affix my signatire
in presence of, two 'Witnessesz. ‘

_ . ALFRED W, IH‘TRI&E‘.
Witr}gsses: ' ) .

“UeENE A, Byrwes,
; Grarues H. Porrex, .
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Corrections

in Letters Patent No. 1,022,619,
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1t is hereby certified that in Lietters Patent No. 1,022,619, granted April 9, 1912,
upon the application of Alfred W. Burke, of Pittsburgh, Pennsylvania, for an
improvement in « Horn-Gap Switches and Ligbtning-Arrcsters,” errors appear in
the printed specification requiring correction as follows: Page 1, line 60, for the
word ¢ reactance” read fuipedance; saMe pages line 66, for the article *‘a” read an,
and line 04, after the word *¢ position” insert the word showi Page 2, line 32, for
the reference-numera! o)™ read 290 and that the «aid Letters Patent should be
read with these corrections therein that the ~wne may confor to the record of the
case in the Patent Otfice.

Signed an-d wealed this 14th day of May, A. ., 1917
¢. C. BILLINGS,

Acting Conur esstoner of Patents.

[sEAL.]



