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T'o all whom 1t may concern:

Be 1t known that we, Epwarp M. Hew-
LETT and HzrA B. MERRIAM, citizens of the
United States, residing at Schenectady,
county ol Schenectady, State of New York,
have mvented certain new and useful Im-
provements 1 Lightning-Arresters, of which

the following is a specification.

The present invention relates to the pro-
tection of electrical systems and conductors
from high potential charges, such as arise
from lightning, static, rescnance, switch-
board manipulations, ete. -

The mvention comprises a plurality of con-
ductors spaced apart to form air gaps. and
inclosed in such a way that the explosive or
expulsive action of arcs or current discharges
between the several conductors will act
cumulatively 1n extinguishing the arcs,
thereby mterrupting the flow of current.
The spark gaps are so adjusted that normal
line potentialpwﬂl not break across and the
number of gaps may be varied to suit the
voltage of the system and the permissible
rise 1n voltage before relief is desired.

The details of this mvention will be better
understood by reference to the accompany-
ing drawing in which— '

Kigure 1 1s a sectional elevation of one em-
bodiment, and Figs. 2 and 3 are details.

The drawing 1s to be considered as partly

diagrammatic and as illustrating the prinei-
ple of this invention rather than details of a
specific apparatus embodying it. The em-

bodiment shown comprises a tube or chute 1

of insulating material having an opening
theremn, as for instance at the top end. The
tube may be closed at the bottom by a re-
movable plate 2 and may be reinforced or
strengthened by wire bands. Within the
tube are disposed a plurality of conductive
elements 3 of the general contour shown in
Fig. 2. Each conductor may be considered
as a thick metal disk cut away on one edge to
form a flat edge 4 and carrying convex pro-
jections 5 on the top and bottom of the disk,
near the center thereof. These conductors
are mounted one above another within the
imsulating tube 1 and are spaced apart and
mmsulated from each other by notched rings 6
of porcelain or other suitable material.
Such a ring 1s shown in perspective in Fig. 3
and 1s cut away on both edges to form seats
for the conductors immediately above and
below.

When the various parts are assembled, the
conductors form a continuous series of spark
agaps ol definite and predetermined length.
These spark

gaps are located between the
convex projections of the several conduetors.

he series of conduetors should be propor-
tioned to the voltage of the system to be pro-
tecteda, and the tubular chute mayv be left
unobstructed throughout a part of its length.
The conductors are arranged alternately
1in the tube so that a sinuous air or gas pas-
sage 1s formed through the series of air gaps.
This feature 1s of particular importance as it
msures a cumulative extineuishing action of
the ares. The arrester mayv be connected in
circult in any of the ways now well under-
stood 1n the art, as for instance, directly be-
tween line conductor 7 and ground.

When a high potential charge occurs on
Iime conductor 7, the high potential current
will jJump across the series of gaps and escape
to ground. The line current will also tend to
tollow across the gaps and produce arcs be-
tween the convex surfaces of the several con-
ductors. |

When an are forms between the two con-
ductors, as for instance between the ground-
ed conductor of the series and the one imme-
diately above, the gases developed by the are
and the air heated by the are exprand and de-
velop a relatively high pressure in the cham-
ber surrounded by the lowermost poreelain
ring. These gases can escape upward around
the cut-away edge of the conductor into the
chamber surrounded by the second poreelain
ring. Simultaneously with this expansion of
the lowermost chamber, the expansion goes
on in the chamber above because of its own
arc and also 1 all the other chambers of the
series. The result is the development of
pressure 1n each of the chambers and the pro-
duction of a powerful blast outward toward
the opening of the tube or chute. This blast
passes over substantially all of the gaps and
extinguishes the ares.

So quick 1s the explosive effect and so
rapld the extinction of the ares, that very
little line energy passes to ground and very
little disturbance is introduced on the pro-
tected system.

The device may be used with the open end
of the chute at the top or with the open end
at the bottom, and the invention is not lim-
1ted to any special shape or conformation of

| tube, so long as the expansion of the gases in
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of a plumhty of conductors spaced apart to |

g

~ductors msulated from one another
spaced apart to form air gaps, and means for

the several closed chambers acts cumula-

tively 1n extinguishing the arcs.

What we clalm as ne w and desire to secure
by Letters Patent of the United States, is,—

1. In a lightning arrester, the combination

of a plur ahw of metal conductors insulated

from ac.h othﬂl and spaced apart to form a
succession of alr gaps, a,nd 2 wall surrounding
each air gap to form a chamber limiting uh(}

expansion of cas when an arc forms bem*een’

sald conductors and directing the expansion

products of one chamber into the arc path of |

the next. |

2. Inalhieghtning arrester, the combination
of a chute, a plur ahts* of conductms arranged
therein to form a series of air gaps and a sinu-

OUS 988 Passage, Means for conﬂuotmg one of

sald conductms to a ine conductor to be pro-
tected from abnormal charges, and means for
connecting another of sald conuuctom t0
oround.

3. In a lightning arrester, a chute, a 1}11;1—-

rality of pl&tes forr mMIing a plul ality of cham

bers in sald chute communicating with each
other, and projections on said plates in the
direct path of gases passing from one cham-
ber to the next.

4. In a lightning arrester, the combination
with a plurality of conductors spaced apart
to form a series of air gaps, of Imeans whereh
fluid is put under pressure by arcs in said

gaps and is directed through each gap in a di-
rection opposite the direction of flow of fluid
m the adjacent gaps.

5. The combination of a plurality of con-

and

confining the gases expanded when ares form
across said g caps and for directing said gascs
through each oap 1n a direction oppomm the
direction of flow of gases through the adja-
cent gaps.

6. In a lichtning arrester, the combination

928,049

form a series of air gaps, and means for con-
fining the gases expa anded by arcs produced
across said gaps and for directing the gases

through each gap m a direction Gpposﬂao the
direction of Aow of cases through the adja-

cent gaps, whereby a cumulatwe action of
the nasr*s from the several arcs m the extin-
gmsh*neﬂt of other arcs of the series is ef-

fected.

7. In a lightning arrester, the compination
of walls forming a passage open at one end

and closed at the other, and plates msulated
from one another and projecting into said
passage Lo form a succession of spark gaps all
1N Series.

S. Inalichtahing arrvester, the combination

of & plumhty of conductors msulated from

cach other and spaced ap art to form air gaps,
a wall surrounding each air gap to form a
chamber limiting the expansion of gas when
an arc forms between said conductors, said
walls codperating with an end wall to form a
passage open at one end and closed at the
other :md leacling successively through the
are paths of ad cheﬂt chambers.

0. In a lightning arrester, the combination
of a tube of insuls afing matﬂrlalj msulating
rings within said tube, and conductive plates
clamped between adjacent rings to project
into said tube and overlap, said plates being
separated to form a series of spark gaps.

10. In a hnhumnﬂ‘ arrester, the combina-
tion of & tube of 1115111&1:111;; matenal, conduct-
1ve plates projecting 1nto said tube to form
spark gaps, said plates being alternately ar-
ranged to form a sinuous passage, and a clo-
sure for one end of said tube.

In witness whereof, we have hereunto set
outr hands this 17th day of "\Ia,y 1907.

EDWARD M. HEWLETT.
EZRA B. MERRIAM.

Witnesses:
Benjayin B. Hurw,
HuLen ORTFORD.
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