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To all whom it may concern:

Be it known that I, Josepr E. CRANDALL, | which is furnished with serew-holes (t, Or other

a citizen of the United States, residing at
Washington, in the Digtrict of Columbia, have

invented certain new and useful Improve-

ments in Protectors for EKlectrical Instru-
ments, of which the following is a specifica-
tiom. | |

My invention relates o protectors for elee-
trical instruments, and more particularly {o
that class which is adapted to be connected
in an electric circuit, and to operate to Pro-

tect the instruments therein from the effects :

of any sudden overcharge of the ecircuit from
what are known in the art as “snealk- cur-
rents,” or other extraneous currents, either
from other systems of conductors or from the
natural disruptive discharge of lightning;
and it has for its object to produce an auto-
matic device whichshall be simple and cheap
in construction, and at the same time Sensi-
tive and accurate enough to operate under all
required conditions without interfering with
the normal operations of the instruments con-

nected In the circuit, and especially to close

the main cireuit or line a ntomatically after
any disturbing current has passed over it
T'he necessity of some such protector has long
been known, and manyv and various attempls

have been made to produce a device which

shall be sucecessful commercially as well as
electrically—in other words, to produce a de-
vice which may be used in connection with

lines without materially interfering with the
normal operation thereof, and at the same
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g material—such as wood or the like—

means, whereby it may be readilv attached in
position to operate in connection with the
electric circuits and instruments to he pro-
tected.

The. device proper consists, essentially, of a

- picce of flat bar-iron, B3, which is preferably

e m— e e ——y

any suitable way.

of the best Swedish ivon, and which is bent
to form a right angle, as shown, one limb, b,
of which is attached to the base-piece A, and
the other limb, I/, of which projects laterally
therefrom. Extending downward from the
limb 0 is a soft-iron core, C, which is per-
manently secured in "any suitable wav to the
bent iron bar; and this core is surrounded
with a coil, D, one terminal, d, of which con-
nects directly with the civenit to he protected,
and the other terminal, d’, of which is con-
nected electrically to the bent iron bhar B in
1T'his coil is preferably
made of insulated copper wire, and has about

a dozen turns, and a resistance of abont one
- ohmn.

Of course it will he understood thal 1 do
not limit myself to the precise number of

turns or the amount of rvesistance in the coil,
~as they may be varied to sunit the cirenm-

stances of any particular case: hut I have
found from long experience and practieal
demonstration that this furnishes ihe most

sure and aceurate operation under all circum-
- Staneces; also, secured to the projeeting end of
ordinary telephone, telegraph, and similar |

time be capable of operating to protect the -

nstruments from injury or destruction nnder

the various conditions of overcurren t, whether
the high tension or great-quantity currents,
both of which currents are Injurious to sensi-
tive instruments. | |

To these ends my invention consists in a

device constructed and operating substan-

tially as hereinafter set forth, and as illus-
trated in the accompanying drawings, in

- which—

Figure 1 is a side view of a device embody-
mg my invention. Iig. 2 is a front view of
the same; and Fig. 3 is another side view

with the device turned on end.
In carrying out my invention I usually pro-
vide a suitable base-piece, A, of some insulat-

i

the bent iron bar, and arvanged outside of the
coil, is a post, E, which is insulated from said

barand provided with a hinding-screw, e, con-

nected to a ground-cireuit, F. This post E is
preferably slotted at its lower end, as shown
at ¢/, and provided with a serew, ¢2, which

-may be adjusted to any desired position to
Limit the movement of the armature,

herein-
after referred to.
Secured to the base-picce .\ helow the nag-

net is a standard, G, having a suitable bind-

Ing-screw, ¢, connected to the circuit-wire g,
including the instruments or cable-conductor
to be protected, and provided near its ex-
tremity with an adjusting-serew, 11, preferably
having a platinum or similar point, . The
end of this standard is preferably slit at (°,
as shown in Irig. 2, <0 as to securely hold the
adjusting-serew in position, in a manner well
understood.
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Connected to the lower end of the limb b of
the iron bar B is an armature, I, which ex-
tends in front of the core C and normally
rests upon the contact-point 2 of the adjust-
ing-serew 11, its upward movement being lim-
ited by the adjusting-serew ¢ in the post or
standard L. .

A small contact-piece of platinum is pret-
crably attached to the armature to contact
with the point to prevent burning or corro-
sion and to establish good cleetrical contact.
It will be seen that in this arrangement the
circuit, to be protected mnormally passes
through the coil D, thenee to the limb 0 of
the bar B to the armature I, and thence by
the adjusting-serew I and standard G to the
circuit ¢/, thus including bhoth the bent 1ron
bar and the armature in the normal cireuit,
and it will be readily understood that the ad-
justment must be such that the variations o
the normal current in operating the nstru-
nients included in the circuit will not be suf-
ficient to cause the armature to be attracted
and leave the point /i, while anabnormal cur-
rent or other current of greater intensity or
quantity than is proper for the instruments
connected in the circuit will so affect the mag-
net-core that it will instantly attractthe arma-
ture I and draw it away from the point /4,
causing it to complete the eireuit through the
serew ¢ and post K to the ground-connection
I, so as to direct the abnormal current from

~the main circuit to the ground through a ci-
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cuit of practically no resistance.

I have found the construction and arrange--

ment of this part of my device to be very
delicate and sensitive, and after long experi-
ment and experience in the use of such a de-
vice T have found what I consider to be the
most practical and accurately-operating ar-
vangement of these parts. This consists in
connecting the armature I to the limb 0 by
means of a strip, I, of condueting material,
which has a certain amount of resiliency, and
I preferably form this strip in a bifurcated
or U shape, as indicated in dofted lines in
I'ig. 2, the free end & being secured to the
armature by any suitable means, as by a plate,
L, and the connected portions embracing a
serewy, [, which also operates to secure the
bent arm B to the base A. In this way I at-
tain a good electric contact between the parts
under all conditions, and the resiliency of this
connection is such that it normally acts to

maintain the armature in an upright pesition

between the two contacts /& and ¢, as illus-
{rated clearly in Ifig. 3. When the device 18
in the position shown in I'ig. 1, the weight of
the armature is sufficient to overcome the
resiliency of the connector and secure con-
tact with the point /.

It will thus be seen that the armature I 1s
capable of being very delicately and accu-
rately adjusted, so that upon the slightest in-
crease of magnetism over the normal it will
instantly operate to direct the current irom

the main circuit to the ground-circuit what- |

397,418

over resiliency there is in the connector tend-
ing to assist in the first part part of this oper-
ation to bring the armature more within the
attractive power of the magnet, and when the
oxcessive current has passed tending to re-
store the parts to the normal position to com-
plete the main or operating circuit. ‘Fhis
construction and arrangement of parts,where-
by the armature is supported in equilibrium
between the contact-points by the connector,
is an imporiant feature of my invention, for

the reason, as before stated, that I have found

it operates in the manner set forth to insure
effective service of the protector under all con-

ditions of current to which it is liable to be

subjected.

While I have thus specifically deseribed
and illustrated what I consider to be the best
and most practical embodiment of my inven-
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tion, it is evident that the details of construe-

tion may be varied without departing from
the gpirit of my invention. “' |

I claim—

1. In a protector for electrical instruments,
the combination of the bent plate, one limb
of which supports an electro-magnet and to
the other limb of which is attached the arma-
ture, and contacts arranged on each side of
the armature, one connected to the main and
the other to the ground line,substantially as
deseribed. | |

2. In a protector for electrical mstruments,
the combination of a bent bar, one limb of
which supports a magnet and the other limb
of which supports an armature, contacts ar-
ranged on each side of the armature, and a
connector bebween the armature and bav
biased to tend to hold the armature in equi-
librium between the contacts, substantially as
described. '

3. In a protector for electrical instruments,
the combination of a bent iron bar,one limb
of which supports amagnetand the other limb
of which supports an armature, a standard
attached to but insulated from the bar and
connected to the ground-cireunit, and another
standard connected to the main cirenit and
arranged in normal electric contact with the
armature, substantially as described.

4. A protector for electrical Insfruments,
consisting, essentially, of an insulating-base,
a bent iron bar secured thereto, one arm of
which extends laterally and supports an elec-
tro-magnet and an adjustable contact con-
nected with the ground, and the other arm of
which is electrically connected to the arma-
ture, and a standard having a contact-piece
normally supporting the armature when in
operative position, substantially as described.

In testimony whereof I havesigned myname
to this specification in the presence of two
stbgeribing witnesses.

JOSEPIT E. CRANDALL.
~Witnesses:

F. L. FREEMAN,
W. S, MCARTHUR.
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