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UNITED STATES PATENT OFFICE. 

FRANK MANSFIELD AND CHARLES W. WASON, OF CI.EVELAND, OHIO. 

LIGHTN N G - AR RESTER, 

SPECIFICATION forming part of Letters Patent No. 455,223, dated June 30, 1891. 
Application filed July 22, 1890, Serial No,359,534 (No model.) 

To all whom it may concern: 
Be it known that we, FRANK MEANSFIELD 

and CHARLES W. WASON, of Cleveland, in 
the county of Cuyahoga and State of Ohio, 
have invented certain new and useful Im 
povements in Lightning-Arresters; and we 
do hereby declare the following to be a full, 
clear, and exact description of the invention, 
Such as will enable others skilled in the art 
to Which it pertains to make and use the 
Sale. 

Our invention relates to improvements in 
alltomatic lightning-arresters, designed more 
especially for electric railways; and it con 
sists in certain features of construction and 
in combination of parts hereinafter described, 
and pointed out in the claims. 
In the accompanying drawings, Figure 1 is 

a front side elevation. Fig. 2 is a plan. Fig. 
3 is an enlarged elevation in section in detail. 
Fig. 4 is an enlarged bottom plan of the switch 
mechanism. Fig. 5 is a detail, partly in sec 
tion, of a binding-post of peculiar construc 
tion. Fig. 6 is an elevation showing a modi 
fication. 
A represents a box or casing constructed, 

usually, of wood, or in place of wood con 
structed of other suitable materia that is a 
poor conductor of electricity, wood being 
preferable on account of its cheapness. This 
box and contents, hereinafter described, con 
stitutes an automatic lightning-arrester, and 
these may be placed in the power-house and 
are distributed along the line wherever it is 
considered necessary, and such boxes may be 
fastened, for instance, to the poles that sup 
port the electric wires, or may be fastened to 
other stable supports that may be at hand. 
Each electric car or motor is supposed to be 
provided with one of these lightning-arrest 
ers, the same being located, usually, under one 
of the car-seats or wherevel it will be most 
Out of the Way and at the same time accessi 
ble for adjustment, repairs, &c. 

B is a metal plate constructed, usually, of 
brass, this plate being shown secured to the 
front lower edge of box A. Plate B has a se 
ries of upwardly-projecting integral arms B', 

and the plate has also a binder of some kind 
for instance, as shown at l-for attaching 
ground-wire b'. 
C C C are strips or bars of wood or other 

insulating material, shown rigidly secured to 
the rear or inner face of the respective arms 
B', and to the front side of each bar C is at 
tached a metal plate C", the latter being con 
structed, usually, of brass and having a binderc 
for attaching a wire or so-called “safety-strip' 
F. With such construction each bar B has 
an opposing plate C, such bar and plate be 
ing separated a short distance from each other 
and insulated by means of the connecting 
strip C. To each plate C and to each arm 
B' is attached a disk D, preferably of carbon. 
These disks have central holes in which fit 
micely the screws or bolts (l, that secure the 
disks in place. The disks, when in position, 
are slightly separated, so as to leave a space 
between opposing disks, and whenever the 
opposing surfaces of the disks are wasted 
away or warped by use the securing-screws 
may be loosened and the disks turned more 
or less on their axes to bring new surfaces of 
the disks opposite each other. 
E E represent slight brackets fastened, re 

Spectively, to the rear Wall of box A, approxi 
mately opposite the respective binding-posts 
c aforesaid. Each bracket E has a vertical 
hole for receiving with an easy fit pin E'. 
These pins are provided with flange e and 
thumb-nute', a flange and thumb-screw con 
stituting a binder for fastening the rear end 
of wires F aforesaid. The removable plugs 
E are not essential, as any suitable binding 
device for Securing the rear end of the safety 
strip F will answer the purpose; but where 
the lightning-arresters are located-for in 
stance, in places where these binders cannot 
be seen-it is very convenient to remove the 
plugs and attach the safety-strips and then 
return the plugs to their places. 
G is a gravity-lever constructed, usually, of 

brass and pivoted at G' to bracket G, the 
latter being fastened, as shown, to one end of 
the box A. This lever has a binder-for in 
stance, as shown at g-for attaching wires g’. 
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It Will be observed that wires F are at differ. 
ent elevations, so that lever G can only en 
gage One Wire at a time, this lever being shown 
resting on the upper or left-hand wire F. If, 
therefore, the left-hand wire were removed or 
broken, the lever would fall by gravity onto 
the next lower wire, and so on throughout the 
SeleS. 

H is a switch-lever pivoted ath, the pivotal 
bearing thereof being electrically connected 
With binding-post h", from whence leads wire 
9 to binder gaforesaid. 

I is a contact-block for engaging the lever, 
having attached a spring I' for bearing against 
the under side of the lever for holding the 
lever in contact with the block. Block I is 
electrically connected with binding-post i, 
from whence leads wire IX, that is supposed 
to Connect with the electric-wire system of the 
road. In case the lightning-arrester is located 
On a car, Wire b' is usually connected with one 
of the car-axles. By opening this switch the 
lightning-arrester is entirely cut out, so that 
it is Safe to repair or manipulate the mechan 
ism thereof. By closing the switch the circuit 
is closed, including the lightning-arrester. In 
case the lightning-arrester is located along the 
line, Wire K may connect with any of the elec 
tric Wires of the system-for instance, with the 
trolley-Wire or with the feed-wire-and wire 
b'may connect with the ground, or, still better, 
With a fire-plug or Water-pipe, if such be at 
hand. The Space between disks DD is suffi 
cient to prevent the passage of the normal or 
Volume current that operates the motor, by 
reason of this current being low in intensity 
Ol' pressure. The lightning- current, as is 
Well-known, is extremely high in intensity or 
pressure, by reason of which the lightning 
Current Will readily pass such a space, and 
having jumped the arc the normal current 
would follow were it not that the safety-strip 
F, that for the time being serves as a con 
ductor, becomes instantly fused and separat 
ed., SO that the circuit is broken and lever G 
falls from the next wire, of course, after the 
lightning-current has passed, thus presenting 
another space in condition for disposing of 
another lightning- current. The old adage 
that lightning never strikes twice in a place 
does not apply to electric railways having, 
perhaps, many miles of electric wires exposed 
and more or less attracting the lightning 
Current; hence the provision for disposing of 
Several lightning-strokes that might occur 
during one thunder-storm. The lightning 
current in passing disks DD is likely to warp 
Or mutilate the opposing edges thereof, and 
When this occurs these disks are turned on 
their axes (more or less) to present new sur 
faces, and hence these blocks may be used for 
Some time or until the entire periphery thereof 
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has become mutilated or out of shape. After 
each thunder-storm the different lightning 
arresters should be looked after. Such of 
disks D as have seen service should be re 
adjusted, if need be, or new disks Supplied, 
and new safety-strips F should be substituted 
to take the place of such as have been melted 
aSunder. 

Box A, for obvious reasons, had better be 
lined with sheets of asbestus or Other fire 
proof and non-conducting material. Plate B, 
with its several arms B, together with wire 
l, constitutes a ground connection having SeV 
eral branches, either of which branch may, 
in turn, by the co-operation of gravity-lever 
G, be connected in the circuit and utilized 
for conducting the lightning-current to the 
ground. The apparatus shown has four Such 
branches; but the number may be increased 
indefinitely, if desired. Various modifica 
tions may be had without departing from the 
spirit and purpose of our invention. Fol in - 
stance, it is evident that if the several mem 
bers B were not electrically connected, but 
were, for instance, made separate, each mem 
ber might have its own individual ground 
wire. This would involve considerable ex 
tra expense and trouble in providing and 
keeping in repair so many ground connec 
tions, each of which must of course connect 
electrically with the car-axle or other portion 
of the running-gear to complete such ground 
connection. 
What we claim is 
1. A lightning-arrester comprising a ground 

connection having a series of branches, each 
branch having a so-called “safety-strip’ con 
nected therewith, and intervening space in 
capable of permitting the passage of a nor 
mal current, Substantially as indicated, of a 
gravity-lever electrically connected with the 
electric-wire system, such gravity-lever be 
ing adapted to rest successively on the dif 
ferent safety-strips, each safety-strip in turn 
serving as a stop to limit the descent of the 
gravity-lever, Substantially as set forth. 

2. The combination, with a series of ground 
connections, each provided with a safety 
strip included in a normally-open circuit, Sub 
stantially as indicated, of a gravity-lever elec 
trically connected with the electric-wire sys 
tem, such gravity-lever being adapted to Suc 
cessively engage and rest on the different 
Safety-Strips, Substantially as set forth. 

3. The combination, with a series of ground 
connections, each provided with a strip of 
fusible metal, each strip being fastened at 
the one end or removable binding-post, said 
ground connections being included in nor 
mally-open circuits, of a gravity-lever coln 
nected with the overhead-wire system, said 
gravity-lever being adapted to successively 
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rest on the fusible strips, substantially as set spectively the 27th day of September, 1889, 
forth. and 11th day of February, 1890. 

4. The combination, with a series of ground Ny. 
connections, each provided with a safety. FRANSAANSEER 
strip and included in a normally-open cir 
cuit, of a gravity-lever adapted to rest suc- Witnesses to signature of Frank Mans 
cessively on the different safety-strips, and a field: 
switch adapted to cut out from the wire sys- C. E. REACH, 
tem the said gravity-lever and fusible strips, C. BAKER. 
Substantially as set forth. 

In testimony whereof we sign this speci 
cation, in the presence of two witnesses, re 

Witnesses to signature of Chas. W. Wason: 
C. H. DORER, 
WARD HOOVER, 


