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To all whom it may concern:

Be it known that 1, AvaUus1Us B. DEPUY,
a citizen of the United States, residing at Cam-
den, in the county of Camden and State of New
Jersey, have invented certain new and useful
Improvements in Lightning- Arresters or Pro-
tectors for Telegraph and Telephone Instru-

‘ments, of which the following is a specifica-

tion, |
The object of my invention is to cut out from

the circuit telegraph and telephone instru-

ments and protect them from injury by cur-
rents of electricity of greater intensity or vol-
ume than those normally traversing the cir-
cuits in which such instruments are included.

Not infrequently the wires of telegraph and

~ telephone systems become erossed and entan-
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gled with those of electric-lighting systems,
and, being brought into contact, become con-
ductors to a greater or less degree of currents
of abnormal intensity and volume. During
thunder-storms or any violent disturbance of
the electrical condition of the atmosphere the
wires may become overcharged with a dan-
gerous amount of electricity, and destruction
of machines in offices and serious injury to the
operators often result. The insulated wire of
the coils used in wrapping the electro-magnets
of the working-instruments in telegraph and
telephone systems has not sufficient diameter
or conductivity to transmit these extraordi-
nary currents without injury; but when such
carrents are for any reason sent through them
the wires become heated and the insulating-
covering 1s burned off, perhaps the wires them.-
selves melted the cont‘wt points destroyed,

and the matluments rendered useless, 1f not
destroyed. Various devices have been Ppro-

posed for interrupting the normal circuit and
cutting out the machines, but have failed, for
one reason or another to effect their Objer sab-

~ isfactorily.

45

so to the accompanying drawings, which form a

My invention consists 1n the constructlon
and arrangements of parts, hereinatter pointed
oub in Lhe claims; and I do hereby declare that

the following is a full, clear, and exact de-

seription of the mventlm_] Whlch will enable
others skilled in the art to Which it appertains
to make and use the same, reference being had

part of this specification.

|

—

- The mechanism by which I accomplish the
desired end consists of, firsf, an ordinary elec-
tro-magnet of low resistance; second, an ordi-
nary seft-ironarmature; third, two metal posts
or a frame earrying a switch-plate, to which

is attached the armature above the electro-

magnet, so that it may rock freely as either

eud 18 a,ttl acted to the magnet; fourth, a metal

bar or plate, which I call the “‘switeh- -plaie,’’
supported at its two ends by pivols passing
through the posts, and selidly fastened to the
middle of the armature at right angles thereto;
fifth, a metal hood or gmund plate hung from
and Solidly fastened to another post or 11*3,1]16,
and so constructed as to present its interior

surfaces in close proximity to but without

touehing the surface of the bar or switch-plate
above mentioned, yet so that when the arma-
ture is rocked or one end drawn down to the
magenet the switch-plate will be pressed hard
against the hood, forming a contact for its
wholelength; sixth, a metal post or frame hav-

| ing the hood or ground-plate attached to 1, as

above described, and in immediate connectlion
with the ground; seventh, contact-springs at-
tached to the first- descubed posts or frameand
so resting against the switeh-plate and balanc-
ing one another as to hold it in the hood free
from contact therewith in general; eighth,
spiral springs resting on the cores of the clec-
tro-magnet and Suppmtmn the ends of the
armabme re - enforcing by their action the
effect of the emltaet-springs, the electro-mag-
net and posts or frames, and set-screws for
holding the wires or electric conductors, all
being ﬁxeﬂ to a solid base of wood or any suit-
able Imteual and the electro-magnet “being
set with the extr emity of one core sllnhtly
nearer the armature than the other. |
In the accompanying drawings, which 1illuas-
trate my invention as applied to a telephone,
Figure 1 is an elevation looking perpendicu-
lally down upon the instr ament embodying
the same, where the circuit-connections are
also shown by the dotted lines. Iig. 218 an
elevation of the same, looking on a “line per-
pendicular to the side of the ground-plate or
hood and passing through the axes of the cores
of the electro-magnets. Iig. 3 isaneclevation
of the same, looking on a line perpendicular to

| the length of the armature and to the planc ol
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the axes of the cores of the clectro-magnets.
The circuit-connections are shown by the dot-
ted lines, as far as may De, in each case.

Referring to the drawings, A and A’ repre-
sent the two clectro-magnets,connected at the
base and so wound with insulated wire as to
present opposite poles at P and P’ when an
clectric current passes through the coils.

B B’ is the soft-iron armature carried by
the switeh-plate W, which is itself pivoted
upon two set-screws, R and R/, Fig. 2, pass-
Ing through the heads of the posts I and I,

(7, Tigs. 1 and 2, is the wire leop conneet-
Ing the insulated coils of the electro-magnet.

In Figs. 3 and 2, D D' is the hood or ground-
plate Inclosing, without touching, the switch-
plate, and firmly attached to the post or frame
DI O/ Do

S and S, Tig. 2, are the contact-springs.

Pand I, Fig. 3, are the spiral springs.

Lhe operation of my invention is as follows:
Iigs. 1 and 2, a normal current entering ou
the line-wire O at post €' passes along the
buried wire (7 to the magnet A, and through
the coils by connecting-loop C* to coils of mag-
net A’, but without energizing the cores suffi-
cienfly to deflect the armature B B’ {rom its
ordinary position, as shown in the drawings:
thence along the buried wire C'to post C° and
wire C'to telephone or other instrument to be
protected at €, and through that on by wire
C* to ground at (/, or C* may be line-wire con-
tinuing to next station. The current also
passes (and this is the operative part of my
arrester or protector) from the wire C* by the
buried wire I into the post I, and thence by
the contact-spring S and the pivot-screw IR

into the switeh-plate W, and diffuses itself

through it and through all parts of the pro-
tector In metallic connection with it.  Such is
thestate and position of the partswithanormal
current; but when anabnormal current,excited
by any ecause, traverses the main- line con-
ductor Cand the electro-magnet A A’ thearma-
ture will immediately respond to the magnet-
1zation of the cores, be deflected and drawn
down at oneend or the other, and in either case
will bring the switch-plate Winto firm contact
with the hood or ground-plate D I, and the
excessive current will at once be discharged by
and along wire H, Fig. 2, post T, contact-spring
S, switch-plate W, hood D I, frame or post
15 I, buried wire ¥, post B, and wire I to
the ground . The post E* may be connected
with the ground as well as I, if desired. As
long as an abnormal current is passing over
the elrcuit, the switch-plate will be thus auto-
matically deflected and held in contact with
the hood, the contact and spiral springs not
being sufficiently heavy to resist the attrac-
tion of the electro-magnet when actuated by
any current that could prove injurious to the
1nstrument to be protected; but the moment
such current ceases to magnetize the cores these
springs break the contact with the hood and
bring the switch-plate back into the position
shown in the drawings, and the operating-cur-
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rent passes through the instrument, as usnal,
the normal connections of the cireuit being re-
established, as before. Should the abnormal
current be caused by atmospheric disturb-
ances—as lightning—and be of high tension
rather than great volume, it will jump, 1n a

manner well known, the narrow air-space be-

tween the switeh-plate and the hood and pass
to ground, perhaps before the armaturce can
move, and in any event rather than pass
through the coils A A’ to the telegraph or tele-
phone instrument.

One arrester ean be so placed in the cireult
as to protect an operating-instrument on both
sides from any abnormal current on eitherthe
incoming or outgoing wire by simply con-
neeting the hood or ground-plate with the
main line on the other side of the instrument
to be protected from that on whieh the arrester
15 placed, 1nstead of connecting it directly
with the ground.

The apparatus I have now described 1s con-
structed either with metallic posts or frame
on o wooden base, or may consist of onc body
of metal, all made fast together, so that there
can be no warping or getting out of adjust-
ment, the hood or ground-plate being 1n such
case separated from the rest of the frame, to
which 16 18 attached, by some insulating ma-
terial. |

The advantages of the construetion and ar-
rangement proposed are that the line 18 never
opened: that an instrument may be protected
from both sides by the antomatic action of one
magnet and armatuare; that the original cirenit
is sutomatically restored as soon as the clectric
disturbance is over; that the arrester at the
same time thab 1t shunts oub the coils of the 1n-
strument to be protected shuntsoutalsoits own
coils sufficiently to prevent their being heated
or injured, and that the armature is not moved
by thealternating current sent through, thecir-
cuit by the ringing of an electric call-bell.

What I claiim as my invention is—

1. A protector of the operating-instruments
1 a telegraph or telephone system, formed by
the combination, with the main line of the
clectric circuilt, of an ordinary clectro-magnet
attached to a firm base, to which base is also

attached a metallic frame or postsin electrical

connection with and forming part of a branch
of sald mailn cireuit, a bar or plate of metal,
called a ‘‘switch-plate,”” having a socket in
either end for the reception of the points of
set-screws, which pass through and are secured
1n apertures in the said frame or posts at the
proper clevation, aund the points of which arc
ingerted in the sockets 1n the switeh-plate, so
engaging 1t as to support it, yet leave it free
to move on them as pivots, an ordinary arma-
ture attached to the switch-plate and held by
it 1n operative relation to the pole or poles of
the eleetro-magnet, a plate of metal, called the
““hood’? or “‘ ground-plate,’” having a deep lon-
gitudinal groove wider than the thickness of
the switich-plate, which it almost incloges with-

| out touching, attached o a separate post on
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faces of which are exposed in close proximity

plate W, together with their circuit-connec-

369,_436 | | : 3

the common base, and in direct electrical con- |
nection with the ground or line wire the other
side of the protected instrument, contact-
springs fastened to the first-mentioned posts
or frame and whose free ends bear against op-
posite sides of the switch-plate, and circuit-
connections, all substantially as set forth, and
for the purposes specified.

2. The combination, substantially as here-
inbefore set for th, with the main line of an
electric circuit or system in which it is 1n-
cluded, of a movable switch-plate (three sur-

and juxtaposition with the three interior sur-
faces of an inclosing hood or ground-plate)
and the said hood, a;ct,mn' tonether as a light-
ning- guard, the said hood bemg in direetb con-
nection with the earth or main lme, substan-
tlally as described. |

. In a broken ground or shunt fer an elec-
tue circuit, the combination of the electro-
magnet A A" the flat switch-plate W, carry-
ing the armmtme B B, fastened to it, the
Omwed plate or hood DD 'coverlug the
switch-plate, a contact spring or springs bear-
ing on the switeh-plate, and cireuit-connec-
tlens, all substantially as described, and for
the purposes set forth.,

4. The combination, with the main line of
an electric system or eueult in which it is in-
cluded, of an electro-magnet, A A’, automati-
cally closmg and opening a glound branch or
shunt by actuating its armature B B’, which
1s firmly attached to a bar or sheet of metal,
VW, hung on two set-screws, R R/, which
themselves pass through apertures in a frame
or posts, F' IV, and connected with the main
circuit by wire H, the plowed or grooved
bar of metal D D"' mounted on the frame
or posts II I, so as to present as much sur-
face as possible to the switch - plate W, the
wires K’ and K°, connecting with the ground
or main line of circuit beyond protected in-
strument, and the flat contact- springs S S,
attached to the frame or posts ¥ I and bear-
ing equally on the opposite sides of the switeh-

tions, the whole as described, so as automati-
cally toshuntany abnormal cuarrent on the main
line to ground or onto the circuit beyond, and
when 1t has passed automatically to restore the

circult again, substantially as set forth. | |

. In a lightning-arrester or electric shunt

the hood or double ground-plate D D', for med
of a bar of metal with a deep furrow or groove 355
plowed into it, substantially as specified, for
the purposes descrlbed

6. The shunting device formed by the com-
bination, with the main line of an electric sys-
tem, of the electro-magnet A A’, ineluded 1n 50
and fermmg part of said main lme, the branch
circuit composed of the posts or frame E I,
(which are firmly attached to the same base as
magnet A A’, and having apertures through
which are inserted set-screws,) the set-screws 635
R R/, (whose points engage sockets formed at
the respective ends of the switch-plate,) the
metal bar or switch-plate W, (to which is at-
tached the armature B B, and which, like a
tongue, 18 inserted in a groove or farrow of 70
the metal ground-plate or hood D D’ without
touching it at any point,) the flat contact-
Springs S S’, (attached to the posts or frame If
I at either end of the switch- -plate W, and
having their free ends bearing with equal
force on the opposite faces of the switch-plate

75

'W,) the ground-plate or hood D D, (attached
‘to and in electrical connection with the posts

or frame I& K/, and having a groove for the
switch-plate to play in plowed in the face to-
ward the magnet,) the posts or frame I 1,
(which 1s immovably attached to the common
base of the magnet A A’,) and the wire L,
(leading from the frame K K to the glound
or line beyond,) the whole forming a direct
oround-shunt legged onto the main line (out-
side of the magnet A A’ and the instrument)
by the wire H, connected with the frame I I
and cireuit - conneetlens, the whole so con-
structed and arranged as automatically to go
shunt to ground outside of the coils of the in-

strument to be protected as well as those of

30

arrester itself any abnormal current on the cir-
cult without opening the line and automati-

cally restoring the normal cireuit by opening 935

this ground or line switch, eubstantmlly as de-
scribed.

AUGUSTUS B. DEPUY.

Witnesses:
HAROLD GOODWIN |
- EDWARD J. PAX_SON




	Drawings
	Front Page
	Specification
	Claims

