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To all whom it may coneceri: |
Be it known that I, WirRT BROWER lHAR-
VEY, a citizen of the United States, residing
at Memphis, in the county of Shelby and State
of Tennessee, have made a new and useful |
invention in Apparatus for Protecting Tele- |
oraphic and other Electrical Circuits, of which |
the following is a specification. ‘
My invention relates particularly to that
class of devices designed {o secure continuity
of circuit on telegraph and analogous electrie
lines which run through several stations where
individual operators are located, who, through
carelessness, often leave their transmitting-
keys open; and its object is to overcome this
annovance, and also to break any local earth
at any of a series of stations, or, in other
words, to so operate as to automatically pre-
serve a continuity of cirenit either through
the station where a key is open or to break

by avoiding all possibility of annoyance due
to a broken or earthed line when these accl-
dents happen through the carelessness of op-
erators. 1 accomplish these objeets by the
use of the mechanism hereinafter described,
but particularly pointed out in the claims
which follow this specification. |

My invention will be fully understood by
referring to the accompanying drawings which
illustrate it, and in which Figures 1, 2, 3, and
4 are side elevational views of parts of my
automatic switeh mechanism, showing these
parts in different positions.  Iig. 5 is a side
elevation of an apparatus used in connection
with the automatic switeh apparatus to indi-
cate when the driving mechanism is nearly
or quite run down. I'ig. 6 is aside clevation
of the electro-magnciic apparatus and connee-
(ions whieh control the action of the switeh
niechanism.  Iig. 7 is a similar view showing -
in addition the switeh mechanism controlled
thereby.
atus entive, adapted foruse on any telegraph
or analogous line.  Fig. 9 shows a Morse line
and instruments with three stations and the
apparatus shown in Fig. 8 1in operative posi-
tion at the middle station only. In Idgs 1

[ig. 3 is a plan view of the appa--

and 2 the switeh apparatus is adapted for use

_y (}3@{_} g, {.'J.)

“metal post .

|y -]

at end stations, while Iigs. 3 and 4 show the
additional feature of each cireult switeh 111@{311_—-
anism to avoid the trouble duc 16 & local

oround or earth, as will be fully explained

T

' in the deseription of the operation of my 1m-

proved apparatus. _
\ is a clock mechanism of well-known pat-

' tern, driven either by weight or a spring, 1,
as shown, said clock mechanism with the en-

tire switch-connections being affixed to a base,
I, similar to those used in ordinary relay-in-

struments, and provided with hinding-posts

G G, K K/, and S 8. This clock mechanism

“operates a shaft, ¢, carrying & ratchet-wheel,
P, adapted to rotate in the direction of the
“arrow shown in Figs. 6 and 7.

a is a notehed drum or disk carvied by &
shaft pivoted or jourhaled in two supports on
the base H, and having a weighted arm, Y.
adapted to rvotate it to the lelt, as seen al
Kig. 7.

mis a condueting switeh-arm connected by

—_

“a flat spring at one end 1o the upright con-

dueting-post « in electrical contact wi th the
metal hase of the instrument, its {free end be-
ing provided with a sprin o-contact adapted

post ¢ is conneeted Dy a wire 1o the binding-
post K on the wooden portions ol the hase,and

it in turn is eonnected to the key T by wire

The post IX is eleetrically

" connected to the metal hase, and henee to the
This post is also connected to

the back-gtop of the key atf hy wire . (Moee
IFig. 9.)

r and st are two gprings, which ave adapted
to contact with each other when the insulated
pin 7, carried by the arm i, 18 litfted, as shown
in IYig. 3, and to break said contact when the
pin is in its lower position, as shown in Irig.
1. The spring riseleetrically conneeled with

the binding-post G, which in turn is connecte c
by wire B’ to the earth-plug of switeh-boavd

M, while 8% issimilarly conneeted to hinding-

“post G” and to the ecavth at E by wiro . The

hbinding-post K is also counceted by a Wire,
T (see Iig. 5,) to an insulated spring, e

adapted to contact with the ¢lock-spring w

to malke and breals contact with the metal
post e, insulated from the moetal base. This
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bh‘tl]’lt the operator’s

- when run down, and it in turn is connected-
DYy a wire, J, to the metal base of the instru-
‘ment, 13110 1‘11 netion of this device: being to
s key T when the: 01001-; has
5. run down, and thereby prevent the operator

- from operating it till the CIOOL ]nechmn%m 1,55 |

~again wound up.

¢ 1s.an electro- nmnuet Connected in {10-5
‘rived civeuit or shunt from the sounder- ]}{11—-:
tery D, and adapted.: to hold 113 armature g |
1n the 1)051L10ﬂ shown in Iig.
main-line cir emt 18 - Giosed

has a retractile '

¢ spring

(See Fig.

| _Shm‘m in I7j 128, 1T and &.

~ tion passing through all of the keys and re-

L

lays at the sever al stations. T will thevefore
describe the operation of my improved appa-
ratus under all the conditions which are usu-
ally liable to occur.

As shown, all of {he opem{ma are in eon-
dition to 1111“@1@]1.:11100, signals.  Ifirst, sup-
pose operator at station B to have 101t his
key open. In consequence there is no cur-
rent, on the line and all the relay-armatures
will he on their back -stops; hence all of the
soumnder-magnet circuits will be broken.

Tnasmuch as the switeh apparatus at sta-
tion B is controlled by a derived circuit from
the local battery, the circuit of magnet ¢ will
be broken and its armature will be 10 the po-
sition shown in Tig. 6, thereby allowing the
pawlorhoolcuto m]xe behm d oneof the teeth of
wheel P. The noteh e of disk « being 1101*11‘1&1]3?
in the position shown in Fig. 1 or 3 the pin »n
of the contact-lever m rides upon the face of
said disk, and the circuit between ¢ and m is
broken. After apredetermined time the clock
mechanism, continuing its action through
wheel 2, pgml 1w, and levers and ¢ upon the
shaftwhich carries noteched disk cand weight-
ed lever 7, causes said disk to assume the
position shown in Fig. 7, thereby allowing the
pin 7 on lever m to Tall into the notch ¢ of
sald disk and the free end of lever m to come

| thenece by wire

80 long as the | ing- post IX” by wire
=’J"‘his armature:
& ]meded with: the:
usual dd]ustmen‘r ﬂnd 1% .[Lfl apted when drawn:
5 down by themagnet ¢ tolift the fx ee end of the
 pawllever a, pwoted to the arm ¥/, borne by
. the shaftwhich carries the weighted lever 4.
- The lever « has a pawl or hook, u, adapted to
- take in the ratchet-teeth of Wheel p as 1t ro- .
g‘LmGS to the right. SR
“Visanadj ustment -SCrew {m 100 ulatum 11105
éihrow of levers:Y Y. . RS
@ is ahand-lever f01 httmn tho Mvﬂeh 10*«:01 3
_m and allowing the we 1<t~hi{1ﬂ lever ¢ torotate
disk a, and thu eby remove the notched por- .

. tion from beneath ‘the: projeeting pm as:

~and out to station C.

- . 1 and: .
1ie. 9, shows. a tlnee-st fttmn \[Ol‘se 1111e W 1t11. |
;m\" 11]11)101"(}(1 automatic  switching mechan-:
ism in operative connection at.the nnddle Sta- |
- tlon, ].;, M Dbeing the main line, 3 B the main .
o ;Imtim Les, and: ]) D D the loeal hmte] 1e8, each
station having the usual Morse keys, s
ers, and. ‘%‘ﬁlf(}h"bﬂm ' connections.
g figure I will suppoese that the main eircuit
. trom main. b;nteuea 3. B s in normal condi-:

(mlv A and B¢
U.un.d—a-

In o this |
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1nto electrical eontact with the metal post ¢
“Ihe main-line current is then closed Lhmuﬂb
the relays at the distant station, and also:
through that of station B, as f{)llo“s (see
Fig. 9 ) entering from station A by %W’ltChf SRR
;bea,rd U to pluﬂ connected to key ' at 7/,

27 to’ binding-post 1<, thence
by wire (not s hown) to insulat ¢l post cand @
frec end of lever m resting thereon, through:
said lever to post fZ and nmtal base to bmd-' |
, (not shown,) thenece by
wire ¢ to lower bﬂOL contact of key I’ through
wire shown in dotted: lineg, through relay '
R, and ﬁlmlly to plu..ﬂ,, and gw 11011—1)031 d U
~This energizes relay R
and closes the loeal circuit of sounder-bat--
tery D through both the sounder-magnet and
the pr oteet@r-nmﬂnet qd, thereby re stonn o the
parts to the pOSlthI’l shownin Fig. 7. :
erator at station B eannot operfvie 1115 keynow
effectively until he has released the weighted =
lever ¢ and broken circuit hetween ¢ and m,
‘which can be done by turning the 111111’:‘11)-&9?01 ARERS
- to the left against the ten‘smn of spring j

the gwiteh - board.
AN comnrunicate

(1.:111]1 ~wire K/

from the frame; thence by wire (not shown)
tospring- conmeiw and s°, both insulated from
the frame; thence by wire (not shown) to
binding -po% G’, insulated from the frame,
and fumlh to earth by wire °. The en*cm_t
from that portion of main battery I3 at station
Anow actuates the relays R at stations A and
B, so that the operators located at these sta-

' tions can 1111@1{*]1;111{10 signals to the exelusion
. of the operator

at; Si,:.ﬂ.lf)ll C.
A desirestoeall ¢, he canunot do it, and should
the operator at B e out A can 01113 await his
return, should the line be unprovided with
any appmatua for breaking the earth at B
automatically. With my appmatuq the op-
erator at A simply leaves his key open. This
breaks the circuit through relay R at station
B, as before, and denmﬂnetl?e% magnet ¢ of
the circuit-interrupter, ‘rhus allowing the clock
mechanism to adv&nee the notched disk « as
before until the pin n dropsin notch e. When
this occurs, the free end of lever m, carrying
the insulated pm 7, drops, and the latter bears
upon spring s* breaking ecircuit between it
andr. (Seekl [‘10 4.) The earth is now broken
at station B, and both main-line batteries B

"B arein circuit between stations A, B, and C

and all the relays in action. On 1*et111*1111w to
his office the operator at B cannot operate his

The op- -

If now station

QO
lhm*ebv hf’tmﬁ lever 1 and releasing (118]{ RN RN

which 10t{1‘tes to the position’ shown in I‘lgs SR
Now suppose the operator at sta<
tion B has left his ground-switeh on, as shown:
by the plug at the uppol right-hand side of

11O
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Under ﬂ]l% supposition

- station Chis. cut off from 1m{h Aand B,and
c-J.afuf)n (1 be-
ingearthed  around 1lie rel: n,* (}t station B by

; all the keys now being closed.
This ear th-cirenit from. station Cisas follows:
[from main line to switch-board U and plug =~
by earth-wire E’/ to bindin Q- post (x, insulated
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key Tto call stations A and B, because it is
shunted through the circuit shifter or pro-
tector, as beforeexplained. Iewill then take
hold of lever Q and restore lever m to 1ts nor-
mal position, at the same time winding the
¢lock mechanism upby a keyin the usual man-
ner should it be run down. Should the clock
mechanism be run down, his key will also be
shunted through binding-post K, wire J’, flat

spring 7/, elock-spring W, (see Ifig. 5,) wire J, |

metal frame of instrument, and_binding-post
<. '

[ am aware that it is old to provide auto-
matic switches for closing the circuit at the
key after an operator has ceased to transmit
a message, and I therefore make no claim to
this feature, broadly; but

What T do claim, and desire to secure by .

Letters Patent of the United States, is—
1. A circuit-protector for telegraphic and
analogous electrical circuits, consisting ot a

clock mechanism, in combination with an elec-

tro-magnet controlling its operation and anor-
mally-open shunt around the key, including
in its eircuit a switch controlled by said clock
mechanism, as described, whereby the key will
be automatically shunted when the main line

is left open at any point, substantially as de-

scribed.

2. A circuil - protector for telegraphic or
analogous eircuits, consisting of a normally-
open shunt connected to the front and back
contacts of the operator’s key, in combination
with a clock mechanism having a switeh mech-
anism for closing said shunt when set in mo-
tion, said clock mechanism being held out of
action by an electro-magnet solong as the line
remains cloged, substantially as described.

3. A circuit-protector for telegraphic and
analogous circuits, consisting of a normally-
open shunt around the point to be protected,
with switeh mechanism for elosingthe shunt,
and a clock meehanism held out of action

with the switeh for controlling the operation

of the switeh mechanism, substantially as de-
seribed.
4. A circuit-protector for keeping a circuit

closed at a given point, consisting of a nor-

mally-open shunt around the point to be pro-
tected,in combination with aswitch conn acted
to a mechanical motor for operating if, and
an electro-magnet for connecting said motor
with the switeh and permitting the switeh to
automatically close the shunt, said electro-
magnet being under the control of the oper-
ator at both the home and distant stations,
substantially as described.

5. A cireuit-protector for keeping a tele-
graphic or analogous circuit closed at a given
point, consisting of a normally-open shunt
around -the point to be protected, in combi-
nation with a switch for closing the shunt
and an electro-magnet under the control of
the main-line current for regulating the op-
eration of the switeh, substantially as de-
seribed.

6. A circuit-protector for breaking an earth-

circuit in a telegraphic or analogous cireuit,

consisting of an earth-wire having a circult-

breaker normally closed between the switeh-

board and the earth, in combination with a

mechanical motor for breaking said carth-
wire at said point and an electro-magnet for
conneeting said motor with the switeh when
de-energized, whereby when the line 18
orounded by an operator at & station said
ground will after a predetermined time be
automatieally broken, substantially as -
seribed.

7. A cireuit - protector for tclegraphic or
analogous circuits, consisting ot a normally-

open shunt around the point to be protected,

in combination with a switeh for closing said
shunt, a motor for operating said switeh, and
an electro-magnet for holding said motor nor-
mally out of operative connection with the
switeh, whereby, when the cireuit 18 lett open
at the point to be protected for a - predeter-
mined time, said shunt will be automatically
closed and the main ecircuit maintained in-
tact, substantially as described.,

Q. A circuit - protector for telegraplic or
analogous circuits, consisting of the following
combination of parts: a normally-open shunt
around the point to be protected, a switchfor
closing said shunt, a spring-impelled motor
for actuating said switch, an electro-magnet
for holding said motor out of operative con-
nection with the switeh, and a second nor-
mally-open shunt about the same point, said
second shunt being open at a point between
a fixed contact-point and the spring which
impels the motor, substantially as deseribed.

0. A cireuit - protector for telegraphic or
analogous eireuits, consisting of a normally-
open shunt about the point to he protected,
in combination with a spring-impelled motor
and an electro-magnet holding said motorout
of operative connection with the switch, sald
shunt, when closed, ineluding in 1ts circuit a

Lo

70

S0

QO

\o
ri

jale.

110

fixed point and the spring of the motor, the

parts being arranged as shown, 80 that when

the motor is wound up the shunt 1s open, and

when run down it is closed, substantially as
described. .

10. A protector for telegraphic or analo-
oous cireuits, consisting of a shunt about the
point. to be protected, said shunt being open
when the cireuit is closed through said point,
in combination with a switeh for closing said
shunt, a mechanical motor for actuating said
switeh, and an electro-magnet located in a
derived circuit from the sounder or local bat-
tery for holding said motor out of action with

' the switeh, whereby, after the main cireuit

has remained open a predetermined time, the
shunt is automatically elosed about said point,
substantially as described. |

11. A eireuit-protector for telegraphic or
analogous circuits, consisting of a normally-
open shunt avound the point to be protected,
in combination with a switeh and spring-im-

‘pelled motor for closing said shunt, and a

second shunt normally open between the

I30




spring of the motor and a fixed point, with an
clectro-magnet for holding said motor out of
operative connection with the switch, where-
by the point to be protected -is shunted by
the first shunt after tlie circuit has been
left open a predetermined time and again
permanently shunted by the second shunt

399,400

- until the motor is wound up, substantially as

described.
| _.-..’WIRT BROWER IHHARVEY.

Witnesses:
S>. W. HARVEY,
R. P. CARY.
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