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To all wihony it may coneeri:

Be it known that I, ALBERT H. GRAVES, ¢
resicdent of Clhicago, in the county of Cooh
and State of Illinois} have imvented certain
new and useful Improvements in Circuit-
Catciing Devices and I Electﬂml Systems for
Use 1n Uon]vnctlon with the Same, of wihich
the following 1s a Speclﬁcﬂ,tmn

Tris mventlon relates to improvements 1
circult-catel 11'10 devices and electrical sys-
tems for use in conjunction with tre same;
and 1t has for its salient object to provide 3
simple elecm ically-operated device by nmeans
of wilch a normally open circuit may be
made to close itself and be retained in closed
position at the will of th:e operator, tie mven-
tion being partic 11&1‘1} applmablo to tiose
conditions in which it is desired to close a
circuit at a point distant from t>eoperating-
station—as, for example, 1n telep’ one work.
Subordinate objects are to provide a system
of circuit connections 1n wiilech tie circult-
closing instrument plays an 1111p01t%11t part
and enables tie central-excl: ange operator of

a telephone system to secure a ground con-
nectlon for a line-wire at a point remote from
the central station at will, to provide 1 a
system of the clharacter last referred to co-
operating instrumentalities wiich pernut
one or more subscribers along the line be-
tween tie circuit-catciing device and cen-
tral to ground tte line 'Wlti cut tiereby form-
ing a or round connection t: rougil the circult-
catel 1ng device, to provide an arrangenient
and GOIlIlBCtl(‘llS wiereby the nwund CO1-
nection through the circuit-cateling device
is automatically opened and remains open
except when intentionally closed and so Ie-
tained by tie operator at central, and,
ceneral, to provide an improved wstem Of
the character referred to.

To tie above ends tte Invention consists
in the matters Iereinafter described, and
IMore Par tlculful} pointed out 1n the append-
ed claims, and tie invention will be readily
anderstood from tte drawi ings forming a
part of t1e description, and mwrichtie main
Figure 1 illustrates one of tre imiproved cir-

b.-.r .-..‘

61111]— atcline instruments 1 side elev ation |

and dmﬂlmnmatwallv a system of circurt
(,onnectlons showing tl e instrument applied
as a part of a par t}»-lme telepiione system.

y
o

g, 2

illustrates a modification in which a
single spool Laving a two-part winding per-
forms tie functions of the two-spool magnet
tustrated at A, If1e. 1.

Describing, first, the construction of the
circuit-catel.ing mqtlunmnt (designated as a
wiole A,) 2 duswn&tes a suitable Leel- -plece
constructed in tie present instance to serve
also as a frame member and for this purpose

- provided at each end with uprights, as 3 and

4, rigid with the heel-piece 2. Upon the
L cel-piece are mounted two 111L1rrllet—spools
and 6, tie former being relatively lower
wound and tte latter wound to a I gL eT re-
sistance for purposes leremafter explained.

7 designates an armature pivotally mount-
ed upon be uprigi it 3, as indicated at 8, and
arranged to extend proumlty to the pole-
pieces of tire two nmn'netﬂsp()()m, so as to be
acted upon by eitier or both of the latter.
Upon tie free end of the armature 1s mount-
cd a spring 9, wiich rests In engagement at
its outer end with an ad]u%mﬂ'—sm ew 10,
mounted witiin tite uprigint 4 and 1118L11£Lted

tLerefrom, as indicated at 11. The spring 9
deternunes tie normal position of tlie arma-

ture relatively to the pole-pleces of the
magnet.

12 designates a wntact—pomt or screw ad-
justably nounted in the upright 4, and 13
designates a spring contact-strip mounted
upon the armature 7 and adapted to contact
with said screw 12 when the armature 1s
drawn into closed position. The upright 4
1s insuiated from the remainder of the frame,
as Indicated at 14, and with said upright 1s
connected a conduetor 15, which extends to
and through the magnet-spool 5 and thence
to eround, as indicated at 16.

17 designates diagrammatically a con-
denser which may be of any usual form, one
side of said condenser being connected with a
main-line wire 18 thmuwh a conductor 19,

| while {from the oppostte side of the condenser

leads a conductor 20, which extends to and
through the Wmdm% of the magnet-spool 6
ancl “1011(‘b to wmund A contimuation 187
of the main line 18 bevond the branch 19
leads to and 1s connected with the armature-
lever 7, as mdieated at 21.

l)ebcnlmw now the cireuit connections, B
designates as a whole a central-station appa-
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ratus, and C, D, and E a plurality of sub- T

scribers’ stations, only so much of each of
these stations being shown as 1s necessary to

understand the application of the invention.
At the central station is provided a battery
22, one side of which is grounded, as indi-

cated at 23, while the other side is connected
with the main line 18. A signal device—as,
for example, a drop 24—is interposed in said
main line, and between the drop and the ex-
tension of the line which leads to the sub-
seribers’ stations is interposed a key 25, not-
mally closing the circuit through the drop at
a back contact 26. The key 25 1s arranged
to cobperate with a normally open contact 27
m such manner as to produce a momentary
oground, and to this end the contact 27 1s a
yielding contact the body of which normally
rests i engagement with a back contact 28,
connected to ground through a conductor 29.

In operating the civcuit-catcher the drop
24, which 1s wound to a comparativeiy high
resistance, 1s cut out or short-cireuited, and
to this end a second contact member 30 is ar-
ranged 1 the path of the key 25 and con-
nected with the man wire 18 at a point be-
tween the drop and battery, as indicated at
30’.  The contact member 30 1s so arranged
that the engagement of the key therewith

will occur after the momentary ground

through contacts 27 and 28 has been made.

C, D, and K represent the instruments
which are operated over the main line 18
atter the latter has been closed to ground by
means ol the circuit-catcher. The particu-
lar function performed by the instruments
C, D, and E 1s immaterial to the broader
scope of the invention; but in the present in-
stance sald 1mstruments represent selecting
devices which when openated place certain
parts in definite position from which they are
restored by means of clearing-magnets 31.
These clearing-magnets are operated through
the main line 18, and 1t is the function of the
circuit-catching device to close a cireuit for
this purpose. Kach selector instrument
comprises i addition to the clearing-magnet
a second magnet 32, an armature 33, and a
contact-lever 34, and a latch 35, mounted
upon the armature 31’ of the clearing-mag-
net. By means of circult connections (not
shown) the magnet 32 operates to place the
lower end of the contact-lever 34 in latched
engagement with the latch 35. When the
clearing-magnet is energized, its armature Is
drawn down, thus releazing the contact-le-
ver, which thereupon returns to its normal
position under the action of a spring. The
main lime 18 1s employed in operating the
signaling device or drop 24 from each sub-
scriber’s station. To this.end a branch con-
ductor 36 1s connected with sald main line
at each subscriber’s station and extends
thence to the hook-lever 37.

843,270

38 designates a spring-contact mounted
above the hooked lever and provided with a
contact-pomnt 39, which 1s engaged by the
hook-lever as the latter rises, but normally
stands open.

40 designates a contact device with which
the yielding contact 38 normally rests in
engagement at a point 1ntermediate its
length, as 1ndicated at 41, and which contact
41 1s open when the hook-lever raises the
contact 38. 'The contact 40 is connected
to ground, as at 42, by a conauctor 43. It
will be obvious that the foregoing arrange-
ment produces a momentary or ‘‘flush

cround’’ each time the hook-lever rises.

The operation of the apparatus may be
briefly described as follows: Tracing the
maln-ine circult and the branches thereof
from ground at central through the battery
22, 1t will be seen that the circuit is open
at the remote end of the line at the condenser
17 and that all of the several branches there-
of at the subscribers’ stations are likewise
open. In this condition any subsecriber
can operate the signal or drop 24 by remov-
1mg his receiver from the hook-lever, thus
closing a circuit from grouand at said sub-
scriber’s station to ground at central through
the battery. The placing of the line to
ground at any subscriber’s station will ob-
vicusly discharge the condenser, and thus
cause the high-wound co.l 6 of the circuit-
catcher to operate the armature; but inas-
much as the subscriber’s ground is interposed
between the battery and the circuit-catcher
the latter will stmply make a single ‘“‘kick”
and 1mumeclately return to its normal open
position. The 1nterposition of the high
resistaitce 24 1nsures that upon the opera-
tion1 of the circuit-catcher by the momentary
grounding at a subscriber’s station the hold-
ing-circuit through the low-wound coil of
the mstrument will not be effective in mak-
1ng a permanent ground, although the hold-
rag-clrcult 1s for an instant closed.
several subscribers may therefore signal in
to central for connections with impunity
and without thereby establishing a ground
connection through the circuit-catcher. As-
suming, however, that one or more of the
selector 1mstruments have been operated
and 1t 1s desired to ‘‘clear’ the selector or
selectors, the operator at central accom-
plishes this by depressing the key 25. The
first part of the downward movement of the
key opens the main line through the drop
and 1mmediately thereafter closes it to
oround through the contacts 27 and 28.
This 1mstantly discharges the condenser;
but since at this moment the circuit through
the battery 22 is open the circuit-catcher
will 1mstantly return to its open position.
The further depression of the key 25 closes

i the main line through the contact 30, which
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contact, it will be noted, is between the re-
sistance 24 and the battery, so that the con-
denser becomes instantly charged under the
full voltage of the battery, and 11 so becoms
ing charged the circuit-catcher is closed by
the flow of current from ground to the con-
denser through the high-resistance coil
thereof. Since the battery is now on the
line, it follows that as soon as the holding-
circuit is established by the closing of the
armature of the circuit-catcher the latter
will remain in its closed position as long as
the key 25 is held depressed, thereby oper-
ating the clearing-magnets. Obviously as
soon as the pressure of the key is released
and the main-line circuit opened between
the contact 30 and the key the circuit-
catcher will return to its open position,
thereby opening the holding-circuit from the
low-wound coil thereof aund restoring the
line to its normal condition.

While in the preferred embodiment thus
tar described the circuii-catching msirument
is shown as comprising two separaie coils or
magne.s, vet ic will be seen on tracing the
circuits chat a single magnet may be made o
accomplish exacdly the same funciions as do
the two, the latter consiruccion being adopt-
ed simply as a convenience in manulaciure.
Accordingly in Fig. 2 1 have shown a modi-
fication in which a single magney is arranged
to perform the functions of bodh those illus-
iraced in Fig. 1. The construcilon and ar-
rangement are identical, with the execepiion
that that pare of the holding-circuls consisi-
ine of the conductor 15/, leading from the
contact-serew or the suppori 4, upon which
it is mounted, extends to and through a part
of the windings of the single magne:t 0.

It will be obvious from the foregoing that
the details of consiruciion and arrangement
are not essential and that they may be modi-
fied without departing from the spiric of the
inveniion. It will be furither obvious that,
as hereinbefore Iniimated, the invenilon 1s
not limited to the pardeular applicaiion heve-
in shown, buf, on the contrary, 1c may be
found useful for a variety of purposes, and
especially in various relations in telephone
sysiems. Iowever, it will be seen that the
inveniion possesses special utility 1 the par-
ticular system described herein, and accord-
ingly it 1s claimed both broadly or independ-
ently of the sysiem and in combinaiion
therewith.

[ claim as my invention—

1. A circult-catching mechanism, con-
prising an eleciric circuit and source of cur-
reni-supply, a condenser interposed in said
circuit, a magnet, having an automasiically-
returning srma‘ure, and arranged In eireuit
wicth the condenser, said magnet being pro-
vided with & main winding of high resistance,
and a retaining-winding of a resistance sub-
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stantially as low as is consistent with retan-
ine the armature reliably in closed posi:ion,
and a shuni leading around said condenser,
including said recaming - winding, and con-
trolled by said armacure. _

2. A circuit-catching mechanism, com-
prising an eleciric circult and source ol cur-
reni-supply, a condenser inierposed in said
circuit, a magnet, having an automailcally-
returning armature, and arranged in circuit
with the condenser, said magnet comprising
two spools, of which one is provided with a
main winding of high resistance and the
other wich a retaining-winding of aresistance
subsiantially as low as is consisient with
holding the armature reliably in closed posi-
tion afier closing, and a shune leading around
said condenser, including said recaiming-
windine and conirolled by said armaiure,
said armacure being arranged to extend in
operative relation to the cores of both mem-
bers of said magnet.

3. A circuit-caiching mechanism, com-
prising an eleciric cireuit and source of cui-
rent-supply, a condenser interposed therein, a
retaining-magnet in ecireuit with the con-
denser and having an aucomatically-return-~
ine armaiure, said magnet being provided
wich two coils, and self-maintaining cirvcuit
connections controlled by said armavure and
comprising a normally open shunt leadiny
from the main line around the condenser and.
throueh a part only of the coils of the retain-
ing-magnet and normally open at a contact
controlled by said armature.

4. In a telephone system, the combination
of an electric circuit, & source of current-sup-
ply connected with said circuit, a condenser
and a circuit-catcher magnet interposed in
said circuit, a resistance and key-controlled
circuit connections whereby said resistance
may be interposed between the source of cur-
rent-supply and the condenser and cut out of
the circuit at will, an armature operable by
said eircuit-catcher magnet, and sell-main-
taining circuit connections controlled by said
armature and including a branchconductor
leading around the condenser, as and for the
purpose set forth.

5. In a telephone system, the combination
of a line conductor extending from an oper-
ator’s station to a remote siation and ground-
ing connections at each station, a battery in-
terposed in said line, a signaling device mnter-
posed in the dine at the operator’s station, a
key arranged to open the circuit as to the said
sionaling device and as to the battery, and
arranced to close the circuit to ground at the
operator’s station, a condenser interposed 1n
the cireuit, and a circuit-catcher magnet like-
wise interposed in the cireuit in series with
the condenser and at a point beyond said re-
mote station, an armature controlled by said
circuit - catcher magnet, self - maintaining
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shunt-circuit connections controlled by said | circuit closed and means for grounding said
armaiure and including a branch conductor | line conductor at said remote station.

leading from the main line around the con- ALBERT I. GRAVES. |

denser and to ground, said shunt-circuit con-
5 nections forming when closed a circuit of sub- Witnesses:
stantially as low resistance as is consistent FreDERICK C. GOODWIN,

with maintaining the magnet energized and A. M. CronNA.
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