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To all whom 1t may concern:

Be it known that I, Svex R. Brredan, a
subject of the King of Sweden, residing at
Liynn, county of Issex, State of Massachu-
setts, have invented certain new and usetul
Improvements in Protective Devices for
Klectric Cireuits, of which the following 13
a specification. S

Klectrieal distribution circuits are often
abnormal potentials caused by
lightning or other atmospheric disturbances
or by resonance or other abnormal condi-
tions on the line. A lLghtning arrester or
other protective device for such circuits
must provide a ready path for the removal
of this abnormal potential without subject-
ing the distribution line to an abnormal
rush of current or to other disturbing in-
fluences. |
~ Various lightning arresters have heretotore
been designed in which a spark gap 18 1n-
cluded in the path over which the discharge
or current passes, the spark gap being so ad-
justed that it does not break down under
the normal potential of the line, but never-

theless permits a current of abnormal vol-

tage to pass. Unless special precautions are
taken there is danger that the lime current
will follow across the gap on the arc es-
tablished by the high voltage discharge, and
will thus short-circuit the line or at least
produce a violent disturbance.

According to my present 1nvention =
spark gap is used in the path of the high
voltage current, but the apparatus 1s pro-
vided with novel means for preventing any
appreciable quantity of line current from
following through on the high potential dis-
charge.

The details of my invention will be better
understood by reference to the following
description taken in connection with the
accompanying drawings,in which—

Figure 1 1s a sectional elevation on the
line 1--1, Fig. 2, showing the details of one
modification of my improved protective de-
vice; Fig. 2 is a transverse section on the
line 2—2 of Fig. 1, showing the parts as
seen from beneath; Ifig. 3 is an elevation of
a second modification with parts shown In
section on the line 3—3 of Fig. 4; and Kig.
4 is an end elevation of the apparatus shown
1 Kig. 3.

Referring to Fig. 1, an oil-tight compart-

“ment 1 of metal or other suitable material

‘is provided with a cover 2 through which

is inserted a shaft 3 carrying an insulating
hub 4, and a plarality of metal plates 5 and
6, clamped together by bolts 7 passing

throueh the outer rim of the insulating hub

4, Tach of these plates is provided with
four radial arms and the plates are 8o

“arranged that the arms of plate 5 are di-

rectly below the arms of plate 6, as shown

in Fig. 2, in which one of the arms of plate

-n
<o

6o

5 is broken away to show the corresponding

arm of plate 6. These plates may be made

of steel, and while electrically connected by
the bolts 7, are nevertheless insulated irom
the shaft 8 by the insulating hub 4. Shait

- 6D

3 carries a pulley 8, and is provided with
a suitable thrust bearing 9 supported by
cover 2, so that the shaft and metal plates
carried thereby may be conveniently ro-
tated at a high speed. -
Projecting through the metal cover 2 are
three brass studs 10, 11 and 12 each of which
carries at its lower end what 1 choose to
designate as a contact plate or shoe. "These
contact shoes 13, 14 and 15 have thelr inner
edges cut in the shape of an arc, and are so
placed as to be on the same horizontal level
as the rotating plate 5, and so arranged that
the arms of this plate are separated Ifrom
the curved surface of the shoes by a gap of a
predetermined length. This gap constitutes
one of the spark gaps in the path of the high
potential discharge. Cover 2 also carries
three heavy insulating bushings which sup-
port at their lower ends three contact sitoes
16, 17 and 18. These shees are on the same
horizontal level ag the rotating plate 6, and
are separated from the arms of plate 6 by a
suitable air gap. This air gap may be ad-
justed throughout a definite range by un-
clamping the nuts which hold the shoes on
their corresponding rods, and shipping the
shoes o that the supporting studs move for-
ward or backward in the slots 19, 20 and 21.
The shoes 16, 17 and 18 are electrically con-
nected by an insulated cable 22, so that the
stud 23 which passes upward through bush-
ing 24 is permanently connected to all three
of the shoes. When the apparatus 1s in op-
eration stud 23 may be connected through a
resistance 25 to a line 26 to be protected.
Contact shoes 18, 14 and 15 are electrically
connected to the cover 2 by their support-
ing studs, and this cover is grounded in

any suitable manner, as for instance by a
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shoes 13, 14 or 15, and thus to ground.

conductor 27. When the apparatus is in-
stalled the pulley 8 is belted to any suitable
source of power so that the metal plates 5
and 6 may be rotated at a velatively high
speed.

With the apparatus arranged as above de-
scribed an abnormal potentis 1 on line 26 will
break down the spark gap petwveen one of
the contact shoes 16, 17 or 18, and one of
the contact arins of )]a#e 6 and the discharge
current will pagss tlnm oli the bolts 7 to the
lower plate and out to one of the ﬂmund{d
AS
will be seen from the drawing The angular
width of the contact shoes is such that there
1s always one arm of plate 6 at the proper
sparking dmtance 11rom one of the three shoes
connected 1o line, so that no matter how
:_apld]y the high potentml straing may fol-
low each other there is alw ays a sultable
path to ground. This feature of my deviee
I consider of importance.

1f the hine current tends te follow across
the spark gap on the hieh potentinl dis-
charge the movement of the volating arm
away from the shoe immediately 111pinw‘~,
the circuit and prevents any substantial
rusgh of current through the ground connec-
tion. By ¢ 11"11101110 the mounded shoes 1n
a cifferent plune frow that of the shoes con-
nected to lines there 1s no danger that an are
drawn out from 2 line shoe will be carried
over by the rotating arms to the succeeding
agrounded shoe. I pi LlLl‘ to 1mmerse the ve-
volving plates mld the contact shoes in a
body of 0il 28 us I find that the arves are
more casily ruptured under oil and that the
rapture occurs at the zero peint of the clec-
tromotive forece wave, so that oscillations o
SUrges ave not pr oduced in the Iime.

Figs. 3 and 4 show a mwodifieation of my
im*eutim'l adapted morve 1)._1111(1'11][1]1‘;5’ for use
on circutts of relatively low voltage. ih.(J
abparatus comprises suitable standards 30
and 31 supporting a shaft 32 on wh_mh 15
mounted a pulley 33 by which (he %haft
may be rotated. Two wheels 84 and 35 of
wood, fiber or other suitable insulating ina-
terial ave meldly secured to shaft .;,_3.1 Al
carry in thoir ,)Ullphu*v a plurality of ra-
dial arms. Hach wheel is provided with
cioht arms .s_umu%d equiidistant about the
periphery but so 5t wweered that four of the
arms are 1 one plane near one edge of the
wheel, and the remaining four are in ai-
other plane near the {)]}]WOSILL edee of the
wheel. "T'his stageered relation of thc A1INS,
whitle not absolutely necessary, is never tle-
less of value in preventing the possibility
of an arc generated by one arm from jump
INg over to the arm Whl(_,h iminediately 101-
lows, as 1t will be seen that by the csm;{g:-u ed
1df1i1011 the distance between

arms 18 doti-
bled so far as this jumping action of the ave
15 concerned. A wooden frame-work 36 rig-

040,578

1dly mounted on the metal standards 30 and

51 15 provided with six cross-bars 37, 38, 39,
40, 41 and 42.

ach of these cross-bars SH -
ports two contact shoes bolted thereto and
insulated therefrom in any suitable manner.
dhese shoes are arranged In pairs on the
cross-bars and are stawemd with respect
to the rotating uhed% so that three alternate
pairs 43, 44 and 45 cooperate with wheel
34, while the other pairs 406, 47 and 48 co-
opemt vith wheel 33. All the Arms  of
wheel 35 arve electrically connected by metal
bands 49 and 50, and these bands are both
electrically comnected to the annular flanee
51 moum{.,d on wheel 35, and separated by a
spark gap from a metal plate 52 electrically
connected with the metal standard 31, or
otherwise suttably erounded. The arms of
wheel 84 are connected together 1 o %imilm'
manner and are prov ided with a SPari o tp
similar in all respects to that formed by the
annular flanges 51 {md 52 of the other wheel.
Conductors 53 and 54 conneet the studs on
one wheel to those oi the other.

in connecting up the apparatus for op-
eration, I (,onnu,t the three pairs of shoes
43, 44 .;111d w5 to one line, and the remainine
threc pairs 46, 47 and 48 to the other line
of the circuit to be protected. In case of
an abnormal voltage between the two line
conductors a dlbdmwe will take place from
one shoe to the arm which haj ppens to be
near 1t, and then across throueh the wire
connections o the other wheel and back to
the other side of the line through a second
a1r eap.  Thus for instance, a disch: AT
nnught take place from shoe 45 to the arm 0,
and then across to the other wheel 35 and
out to contact shoe 47. If the abunormal
strain is between one line and ercund the
discharge will take place from one shoe to
the 1(}&,1{1110 arm and then chlU‘y‘: the air gap
between Lann{, SLoand plate 52 and then to
cround. DBy making the anoulax wulih of
the contact shoes equal to or sreater than
15° there will always be one arm of eucl
wheel at proper sparking distance from one
of the contact 51%{)@5 SO Hmt Nno matter when
the high voltage 15 duﬁ'd{}pul 1 the diste 1~
bution civenit there will be a :-31111;{1])1“ patl
to ground. The rapid rotation of the wheels
and the quick breale at the contact shoes pro-
vents any abnormal flow of line current
across the gaps.

What T claim as new, and desire o secure
by Ldims i“atent of 'Lhe United States, 1s,—

L. In a hightning arrvester, a rotavy mem-
ber havinge a plur 1111@? of condng bing arms,
2 pluar 1ht3f of contact plates in proximity o
satd arms but each having an aneular width
less than the angular distance between ad-
jacent {(mdndnm arms, o second rotary
member havi no ('(mrlucimﬁ arms, a second
set of contact ])]at 'S f()(}pemimn thueulth
means for continuously moving said lOLd]}T
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members, and means for permanently con- | trica.

necting one set of said contact plates to the
line to be protected.

2. In a hOhtmno arrester, a rotary mein-
ber hwnm Arms, a plumhty of contact
plates ;-,umnned about said rotary membe
and muou_atmﬁ therewith to form spark
oaps, said 10&11? member having cspflce‘a be-
{ween arms so proportioned with respect to
the angular width of said contact plates
(hat n constant sparking (11%1.:111({,, to said
rotary member is insured while the sparking
distance to any parvticular arm “)ermd ally
increases and decreases as the rotary mem-
ber 1s revolved.

3. The combination with a nne conductor
to be protected, of a votary member having
j)w]u;,tmg:_ arins, segmental contacts {llfsposed
about ga1d rotary nwmbel sald contacts each
having an angulay width sufficient to per-
muit mﬂh ])f)tun:ml currents to discharge
thlou-ﬂh saldd hine to sald projecting arms

at any instant but 1115111351(,1@11{ to bridge

ACI'OSS T one ]memung arm to the l1b\t
and means for moving sald rotary member.

The combination with a line conductor
to be protected, of a conducting plate form-
g one side of a spark gap, a mtcu"y el -
ber comprising a hub and radial arms, said
member being movable with vespect to said

plate and separated thﬂidwm by a gfm
which periodically increases in length, and

other conducting plates ec:)t}putmnﬂ "with
sald 1ot my member to maintain a constant
diac warge path to said rotary member.

5. In a uﬂhmmo arrester, a plurality of
conductive pmtub connected together, a ro-
tary member having 1":1(;11111 WiNS COO pel ating

vith said plates to form spark gaps, the
ancular width of each of said arms buno
511b5L*111£m]1}T less than the angular distance
between achjacent plates, and means for mov-
g said rotary member.

6. In a lLightning arrester, a plu“*mty of
conductive pla‘ru& 513{1(,(?,(1 about a 10tzuy
meinber, and radial arms on said 1()L.:11V
member soine one of which 1s at any instant
within sparkinge distance of a plate, each of
sald plates hmunﬂ an anglar width such
that each of saiw radial arms passes out of
sparking distance with one plate before con
ing into sparking distance with fx,nothel
])Lue

. In a hig htning arrester, the combina-

tion of a phu ality of conductive plates elec- |

3

lly connected and spaced about a rotary
member, arms on said rotary member at least
one of which is always within sparking dis-

- tance of one of said conductive plates, and

cut-away portions between said arms for
periodically varying the sparking distance
from said rotary member to any one of said
plates.

3. In a lightning arrester, a plurality of
conductive plates connected together and
orouped about a rotary men ﬂ:)ei1 and arms
on said rotary member differing m number

from the C(anducuw, plates, said plates hav-

ime such angular width that a spark gap
p;ath to sald 10‘[&13? member is present at all
times.

9. In a lightning arrester, a rotary mem-
ber carrying two sets of conducting arms, a
plurality of conductive plates wapemhnn
with each of said arms to form a discharge
path including a plurality of spark gaps.

10. In a hightning arvester, a 131111 ality of
conductive phtee connected to line, a rotary
member having arms which per 10(?110%11\;
come within 513:11*1&11'10 distance of each of
said plates, and means between sald rotary
arms and ground for forming a discharge
path mcludmﬂ a spark gap, the opposing
conductors of “which are in relative motion.

11. In a hghtning arrester, a rotary mem-
ber having a plarality of radial arms, con-
ductive thes chgposed about said member
and forming a discharge path to one or an-
other of said arms at any instant, a second
set of rotary arms connected with said first
set, and comduetwra plates codperating with
said second set of arms to form a discharge
path therefrom at any instant.

12. In a lightning arrester, the combina-
tion of a plul ality of conductive plates con-
nected together, a rotary member cooperat-
g therewith and having an irregular pe-
1‘11)1161y to periodically vary the sparkmo
distance between each conductive plaie and
said rotary member, and a plurality of paths
for discharges from said rotary member,
said paths being established pr ooresswely
by movement of said member.

In witness whereof, I have hereunto set
my hand this eleventh day of October, 1905.

SVEN R. BERGMAN.

Witnhesses:
Jorx A. McMaxus, Jr.,
Henry O. WESTENDARP.
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