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Application filed February 2, 1910. Serial No. 541,549,

do all whom it may concern:

Be it known that I, Frank S. Ciarmaw,
a citizen of the United States, residing at
Toledo, in the county of Lucas and State
of Ohio, have invented certain new and use-
ful Improvements in Lightning- Arresters,
of which the following is a specification.

My invention relates to a device most
commonly employed for reducing abnormal
potentials on electric circuits so as tc pro-
tect such circuits at points where exces-
sively high voltages wduld be destructive

or detrimental; devices of this general class

being ordinarily termed “lightning ar-

resters”, although obviously they may be:

employed for shunting off high potential
charges from a circuit, whether due to light-
ning or to other causes, either external to
the- circuit or within the same.

Lightning arresters have been constructed
in a number of different ways. Most com-
monly, they involve a grounded line in
which are electrodes spaced apart so as to
form a gap, this gap being through the air.
Because of the high resistance of air the
gap between the electrodes is necessarily
narrow. A narrow gap, however, is very
soon clogged because of the disinfegrating
action of the electric current on the elec-
trodes, which are commonly carbon. As a
result the ordinary lightning arresters of
carbons, held apart by a mica spacer, will
seldom satisfactorily stand more than one
static discharge of high voltage. After
such a discharge, or in any event after sev-
eral such discharges, the gap between the
electrodes is partly or wholly bridged over,
with the result that a part or all of the
service current escapes to the ground neces-
sitating the removel and scraping of the
electrodes or the substitution of new elec-
trodes. In order to obviate these disadvan-
tages in the ordinary constructions of light-
ning arresters, I have devised a lightning ar-
rester, the salient characteristic of which is
that the discharge takes place in a vacuum
instead of in the air, this arrangement per-
mitting the electrodes to be spaced farther
apart so that the danger of bridging over
the gap is very materially diminished.” Sev-
eral different forms of appartus involving
this general principle have been shown and
described in my co-pending applications
Nos. 541,548 and 541,550, filed February
2, 1910, respectively.

The object of my present invention is to
provide a vacuum lightning arrester—using
the term in its widest significance—which
shall have certain new and improved fea-
tures relating particularly to conveniencein
handling and using the device, inserting it
in and removing it from the circuit and to
facilitate manufacture, which will be here-
inafter fully described.

The invention has for a further object
to provide a device of the character to be
hereinafter described which can be used for
other purposes than as a lightning arrester
or device for shunting high potential
charges from an eleciric circuit. Certain
of these other uses will be described herein,
it being my object to cover the new combi-
nations of my present invention, regardless
of the use to which they may be put.

The invention in certain preferred em.
bodiments is illugtrated in the accompany-
ing drawings, wherein— - '

Figure 1 is a sectional view through a
switch-board taken on line 1—1 of Fig. 2.
Fig. 2 a sectional view on line.2—2 of Fig.
1. Fig. 3 a diagram illustrating one useful
application of the device of my invention.
Fig. 4 a sectional view similar to that of
Fig. 1, illustrating the use of the device in
connection with a metallic circuit. Fig. 5
is a diagram illustrating the circuits in
such an installation, and Figs. 6, 7 and 8
are diagrams illustrating different uses to
which my invention can be put.

Like characters of reference indicate like
parts in the several figures of the drawings.

Referring first to Figs. 1 and 2, A rep-
resents the insulating base of a switch-board,
or other supporting device, B, B a pair of
spring clips which are secured to the base A
by the screws C and nuts ¢; the screws C
being also provided with the nuts D, by
which they may be used as binding posts
for the conductors E and E’. Between
the clips or terminals B is placed a pref-
erably glass vessel F from the interior of
which the air has been partially exhausted.
Within the vessel F' are the electrodes G, G,
preferably made of carbon. Preferably, the
electrodes are spaced apart by turning in
the ends of the vessel at the points indi-
cated by the letters f. Preferably, the ves-
sel f is formed with recesses and with the
flat sides f’, f* and secured to the outside of
the vess¢l at these places are the contact
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,

plates H, 11,

connected through the sides

with the electrodes respectively adjacent

thereto by means of the short conductors 4.
5  In Fig 3 1 have shown _the deviee ahoyve
described emploved us a lightning arrester
In connection with g grounded civeuit or
service line. The latter is indica ted by (he
letter T and is supplied by abattery or other
source of current J and contains an mstri-
ment K, such as a telephone or other device
which it is desirable to protect from the de-
structive effects of a high voltage discharge.
The lightning arrester, the vacinun chumber
of which is indicated by F. is interposed in
2 grounded line K, B’ TIf the line I be-
comes charged with electric ty at an abnor-
mally high potential, whether because of
lightning or any other cause, the high volt-
age will be shiunted off through the arvester
F, the electrodes of which (i are spaced
apart at a sufficient distance and the vacnum
in which is of sufficient intensity to prevent
the normal service charge from going to the
ground over the line E, E’, while permitting
the static to so discharge.

In Fig. 4 T have shown two vacuum
chambers, of the character described, ar-
ranged so as to connect with g circuit at two
different points, for example, with the two
aerials of a metallic circuit.

Fig. 5 is a diagram of the circuits. In
these figures the spring terminuls B, B are
spaced wide enough apart for two vacuum
chambers F, I, between which extends a
contact plate I, connected with the binding
bost M. The non-grounded circuit N 15
connected at two points on opposite sides
of the device O to be protected with the
binding posts C, C, respectively, by the con-
ductors 11“, P’. Qs a grounded line lead: ng
from the binding post M of contact I.. Ob-
viously, this protects the Instrument or other
device O from abnormal charges on cither
aerial of the circuit N. ,

In Fig. 6 T have shown an application of
the device of my invention. When a dis-
charge passes between the electrodes G, G,
contained within the vacunm chamber 1T,
a violet glow is clearly discernible. In Irig.
6 I have illustrated how this circumstance
enables the device to be used to determine
whether a conductor is charged, and by a
‘proper’ design of the device, whether the
charge is sufficiently strong. For example,
it is desirable that the sparking apparatus

10

15

20

25

30

35

40

45

50

55

of an automobile gasolene engine should be |

provided with some means for determining
whether the spark pPlugs of the various
cylinders are operating properly.

In Fig. 6,
plug cirenits, the spark plug being indi-
cated al » and the Hattery at J’.

S is a switch which, as shown in the full
68 lines, normally closes the circuit R

6o

R represents one of the spark

the latter being electrically
of the vessel |

i an arrester F

1,017,640

which can be turned (o the dotted line posi-
tivn to include iy the eireuil one of the de-
vices I8, above described. If the latter is
properly designed with reference to the in-
tensity of the vacunm and the size and spac-
mg of the elecirodes () when the discharge
is passed through it by turning the switch
S o ity dotted Tine position, the presence of
the elow will indieate that the discharge is
suflicient to produce a proper spark, the ab-
sence of the glow mdicating the reverse.
Olwiously  the arrungeent may he such
thut eacli of the spark plug cireuits may he
S0 tested. The use of the device in this con-
nection, as o detector is not specifically
claimed lerein, the combination being made
the subject matter of g co-pending appli-
ation filed by me February 2, 1910, Serial
No. 541,550,

In Fig. 7 the deviee of my invention is
employed  for preventing or reducing a
surge from the opening of a switch in the
cireuit.  The eircuit T contains the battery
J? and the switch U, a conductor ¢ con-
nects the switch terminals U and containg
of the character described, the
vacuun chamber of which is indicated at F.
When the switel ig opened, the potential,
resulting from the surge, is shunted around
through the arrester, the latter permitting
the discharge of the abnormal potential
while not atlowing the flow through the con-
ductor ¢ of a normal charge. The value of
the device is indkeased in the case shown in
Fig. 8 in which the cireuit T’ 1s the pri-
mary cireuit of an induction coil for trans-
forming the current into one of higher volt-
age, a secondary being shown at V., In
such ecase the opening of the switch U’ re-
sults in the further increase of the voltage
at the air gap, due to the inductive influ-
ence of the charge in the circuit V on the
cireuit 77, '

‘The employment of the arrester in Figs,
7 and 8 prevents destructive arcing at the
switches. ‘

It will be seen that my invention contem-
plates an arrangement of parts permitting
the yvacnum chamber and electrodes to be
readily removed from the circuit and re-
})luccd. When one of the vacuum chambers
eeomes worn out or broken it can be sim.
ply slipped out from between the terminals
and 4 new one put in its place.

The terms “vaennm ™ and  “vacuum
chamber” have been used in their strictly
acciirate sense as implying the nearest pos-
sible approximation to the complete remova]
of air and gases but in the whole general
sense as indicating a considerable reduced
prossure,

It is obvious that the intensity of the
vacuum, that is the degree to which the ex-
baustion of the air may be carried in any

but | case, will depend upon’ the normnal voltage

.

70

75

80

85

90

95

100

105

110

115

120

125



10

15

20

1,017,849

of the line on which the device is to be
used or upon other circumstances depend-

ent upon the particular use of the device in |

a given installation. The resistance afford-
ed by the vacuum gap varies with the de-
gree of vacuum, and with the residual gases
in the vacuum chamber.

While the device as described 1s par-
ticularly intended to be used on relatively
low tension lines, such for example as tele-
phone lines, it Is capable, by a design of
the parts which will be obvious, of being
used in connection with circuits carrying
higher voltages.

1 claim:

1. In a device of the character described,
the combination with holding means com-
prising two terminals, one of which at least
1s a spring, of a sealed evacuated glass ves-
sel provide? exteriorly on opposite sides
with cont: lates adapted to make contact
with said terminals and interiorly with elec-
trodes electrically connected with said con-

8

tact plates respeetively;
b vessel being formed so as to provide in-
ward projections whicl hold the electrodes
in fixed position and spaced apart.

9. Tn a device of the character deseribed,
the combination with hokling means com-
prising Lwo terminals, one of which at least
is a spring, of a sealed evacnated glass ves-
o] formerd exteriorly on opposite sides withy!
pecesses and provided with contact plates in
said recesses, said vessel being adapted to
be held between said terminals with the
contact plates in confact therewith, and a
pair of electrodes arranged in said vessel
and electrically connected with said contact
plates; the walls of said vessel being formed
with inward projections between said elec-
trodes which hold the electrodes in fixed po-

sition and spaced apart.
FRANK S. CHAPMAN.

the walls of sqid

Witnesses:
. H. TruMAN,
E. L. BruipeRT.
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Correction in Letters Patent No. 1,017,649,

It is hereby certitied that in Letters Patent No. 1,()17,649,\ granted February
90, 1912, upon the application of Frank $. Chapman, of Toledo, Ohio, for an im-
provement in ¢ Lightning-A‘rr"estkcrnj,"’ #n errov :ipp(za;s in the printed specification
requiring correction as follows: l.’n;L{é 2>, line 121, after the word ‘‘used” insert the
word not; I(md/ that the said Letters Patent should be read with this correction therein
that the same 'ma_y" conform to the teeord of the case in the Patent Office.

Signe'ds and scaled this 26th day of March, A. D., 1912.

[sFaL.] ‘ C. C. BILLINGS,

Aeting Commissioner of Patents.



