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To all whom it may concern:

Be it known that I, GEORGE K. THOMPSON,
residing at Malden, in the county of Middle-
sex and State of Ma_ss&ehusetts, haveinvented
certain Improvements in Toll Counters or
Registers for Telephone-Circuits,of Whlch the
follomnﬂ' is a specification.

This mventmn relates to electric register-
ing devices assoclated with telephonic cir-
cuits and located at the central station, where

they terminate, and more particularly to that
class of devices which register all of the calls

made from a substation to the central station.

The invention 1s deseribed in connection
with the form of central-station switehing ap-
paratus known as the ‘‘relay-switchboard,”
at which thesubstation-eircuits are connected
with a common signaling-battery, each cir-
cuit being provided with a line-signal in a
local cirduit adapted to be displayed when the
substation - telephone 1s removed from its
hook-switch and also with a switching-relay
adapted to open the main circuit and with-
draw the line-signal when the operator’s ans-
wering-plugis 11’1861t€d in the jack of the line-

~ elircuit.
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The improved registering device consists of
two Independent electromagnets each pro-
vided with an armature, one adapted to ro-

y tate the registering mechanism, while the

function of the second armature is to hold
the first armature and the said mechanism
normally locked and under appropriate con-
ditions to unlock the same to permit the reg-
1stration to take place. The firstelectromag-
net 1s connected in parallel with the local-
circuit line-signal and in & branch of the said
circuit and becomes energized and unlocks
the armature of the second electromagnet
when the said circuit is closed by the act of
the calling subscriber in removing his tele-
phone from its hook-switch, and the second
electromagnet is in the circuit of the test-
conductor or a branch thereof and becomes
energized and actuates the counting mechan-
ism when the answering-plug is inserted in
the jack of the calling-line. Thus to cause
the deviceto register one unit two movements
are required, one by the calling substation
and the second by the answering operator.

F

In the opemtmn of the invention when a
subscriber calls the line -signal circuit is
closed, the signal displayed, “and the arma-
ture of the lockmmeleotl omagnet attracted
toits pole, thus 111110(3]{11:1@ the countmg mech-
anism, and when the a,nswermmpluw is in-
selted in the line-jack the armature of the
second electromagnet is attracted to its pole,
and in moving thel eto advances a ratchet-

‘wheel, with whieh a pawl carried by it en-
‘gages, and causes the device to register one

unit. Now when the plug Is inserted in the

jack the switching-relay is operated and the

calling-battery, signal, and the first electro-

magnet cut off, so that the armature of the
latter tends to fall away, lock the armature
of the second electromagnet, (were there no
provision to forestall such action,) and pre-
vent it from actuating the ratchet-wheel. To
prevent this falling away of the locking-ar-
mature, its electromagnet is made more slug-
gish than the 1emstermﬂ'—-electrom&wnet d,nd

the pole of the Tatter electloma net is pro-

vided with a prolongation e\:neudmﬂ' toward
the vicinity of the locking-ar mature in its at-

“tracted position, and as the locking-electro-

magnet is demagnetized simultaneously with
the maﬁnemzauon of the registering-electro-
maﬂnet when the answ ermg—plun' is inserted
in the line-jack the locking-armature is held
attracted to the said pr OlOI]‘-”'&th]:l of the reg-
istering-armature and does not fall off and
lock the latter armature.

The invention relatesalso to matters ot deﬂ

tail which will be amplified in the following

description.

- Figure 1 of the drawings is a top view of
the registering device. Fig. 2 is a side view.
Fig. 5 is a front end view. FKig. 41s an op-
pomte side view, and Figs. 5 and 6 are sec-
tions on line v v, 100]111:1@ in the direction of
the arrow. Fig. 71s a dlaglam of a substa-
tion relay- circuit and of the registering de-
vice to show the operation of the same.

Referring to the drawings, I represents the
registering devwe as a whole, and it consists
of the electr omagnets A and B, each secured

to iron bars m by the screws 7, extendmﬂ* from

the cores upon which are fitted the nuts k.
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of the electromagnets A B and are secured
to the square brass plate n, in which the pro-
longed poles of the electromagnets rest.

The armature ¢ of the eleetl omagnet A 18
in the shape of a curved arm and is pivoted
between the plate n and the brace g, which
is secured to the end of the bar m, being, more-
over, so hung as to fall away from the pole of
the electromagnet by gravity and bearing
upon the side of its outer end a locking-pin g.
The electromagnet A and its armature a con-
stitute the locking feature of the device..

The armature 6 of the electromagnet B is
pivoted below the bar m? between the plate n
and the brace r, which is secured to the end
of the said bar.
the said electromagnet, and its free end is
formed into an escepement or pawl for the
ratchet-wheel . A soft-iron prolongation f
extends froin the side of the pole of the elec-
tromagnet B toward the end of the armature a.

Fig. 5 shows the normal position of the ar-

matures a and b fallen away from the cores

of their electromagnets, the pin g of the for-
mer armature restmn' eﬂ'amet the etlelﬂ'ht
side of the latter armeture and locking 113 or
preventingitfrom engagingthe ratchet- wheel
t. The armature b has a welﬂ'ht w atits end
to give it sufficient inertia te actuate the
ra,tehet when it falls away by gravity.

H1is the countingor registering mechanism, |

consisting of the square brass pletee o and p,
secired to ‘each other by the pillars 7 7, one at
each corner. Several spindles extend be-
tween the two plates, carrying pinions dand
spur-wheels which mesh with one another,
one of said spindles extending through the
plates 0 and n.and bearing on its end the

the face of the front plate p and are pro- |
vided on their ends with rotating pointers.
Fig. 7 illustrates the operation of the regis- |
tering g device with a relay-circuit L extending |
from a substation X to a central station Z.
and 2 are the conductors connecting with ar-

- matures e ¢® of the switching-relay N which
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normelly rest upon their back contacts 12.
14 is a wire connecting the contacts 12 12 and
including in circuit rela,y C and battery P-
and is prowded with a grounded branch 22.
1818 a local circuit conneetmn’ contact 15 with
wire 14 at point 25 and meludmg In circuit

- the line lamp-signal D. A wire 16 connects
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armature 23 with wire 14 at point 24. 5 isa
test-wire connecting with the test-rings 10in
each jack and extendmﬂ' to ground thrmwh

therelay N. The eleetr‘emegn et A ofthe r’eg’i’s—
tering device 1s connected in parallel with the |

local lamp-circuit 18, and the wire 19 extends
from one coil-terminal to the point 17 on the
wire 18 and from the other by the wire 20 to
the wire 18 at the point 21. P represents the
answering-plug of a cord-circuit, from whose
test-ring contact extends the grounded wire
27,whichincludesthe battery«. Theelectro-
magnet B is shown asincluded in the ground-

It bends around the core of .
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ed wire 11, whlch is connected to the test-wire
5, but may be in series with said test-wire.

The register mechanism H is not shown in this.
diagrem, but its operation will be readily un-
derstood from the other figures.

switeh s to make a call, the latter rises auto-
matically and closes a low- resistance bridge
3 around the bell R, the relay C becomes mag-

-netized, and its _ermature “is attracted and
closes the local circuit 18, thereby lighting
‘the line lamp-signal D as current circulates

therein from the battery P=, all in a manner
well understood. At the same time the local

circuit 18 is closed the electromagnet A in.

the parallel circuit becomes magnetized and
attracts the armature a, thereby unlocking
the armature b of the electromen'net B. The
operator to answer the call mserts the an-
swering-plug Pin the jack J,and current from

causes its armature e e* to be attracted to the
cores of the relay N, thereby opening the line-
circuit and demaﬂ'nemzmn‘ the relay C and
extinguishing the swna,l D in a manner well
known in the art. At the same time, how-

ever, the electromagnet A loses its magnet-
‘ism and ceases to attract its armature. Cur-

rent from battery « also flows from the test-

‘conductor 5 into the branch 11 to ground and

energizes the electromagnet B, causing its

.armature to be attreeted and Lo wtﬂte the
ratchet-wheel one tooth and the lower Ieft-.

hand pointer one space or unit. As the élec-

tromagnet B is magnetized by current from
| battery « at the same time that the slugglsh
- electromagnet A is demagnetized by reason

- of the battery P? being eut off, the armature
ratchet-wheel ¢, and four of sald spindles ex- |

tend through the center of four dials upon |

¢ has not time to fall away and lock the ar-
mature b before it is attracted by the prolon-

f gation f of the pole B and retained in its ap-

werd position. Therefore the said armature
b makes its full movement and operates the
registering mechanism.

Hafvmw explemed my invention, I claim—
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When asub-
scriberremovesthe telephone tfrom the hook-
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‘battery x circulates throuﬂ'h relay N and
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1. In &telephone call signal- reglsterlnﬂ' ap-

paratus, the combma,tlen of two electromag-
‘nets one of which is provided with an arma-
ture carrying or adapted to operate a pawl or

escapement, the second being relatively slug-

| gish in operation and hevmg an armature

ad&pted to'lock the first armature while both

‘armatures are in their unattracted position;

with a counting mechanism provided with a

‘ratchet-wheel arranged to be rotated by said
pawl or eseepement and one or more dials

with pointers impelled by the said retehet-
wheel, as set forth.,

2. In a registering apparatus the eombme-
tion of two stralght eleebl omagnets one being
relatively sluggish in Operatmn both ha,vmg
armatures pweted to swing at a right angle

to the poles thereof and to ha,nt, away there--
from by gravity, the one havinga projection
‘adapted to lie in the path of the second and

lock the same when so retracted and the lat-
ter terminatingin a pawl orescapement; with

4
120
125

130




IO

15 adapted tobeoperated bysaid pawl or escape- |
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a counter mechanism provided with a ratchet- |

wheel, as set forth.
3. The combination of a telephone-substa-
tion relay-circuit; with a call-registering ap-

paratus, consisting of two electromagnets, the

first of which isin the circuit of the test-con-
duector or a branch thereof of said circuit, and
the second being in a normally open local eir-
cuit of the said relay-circuit, the armature ot
the first electromagnet adapted to operate a
pawl or escapement, and the armature of the
second electromagmet operating to lock the
said firstarmature when both are unattracted,
and a counter provided with a ratchet-wheel

ment, and with one or more pointersand dials;
whereby when the substation-telephone is re-
moved from its hook-switch the registering-
armatureisunlocked and when an answering-
plug is inserted in a jack of the relay-circuit
the counter is operated, as set forth. o
In testimony whereof I have signed my
name to this specification, in the presence of

two subsecribing witnesses, this 16th day of
June, 1898.

GEORGE K. THOMPSON.

Witnesses:
GEO. WILLIS PIERCE,
JOSEPH A. GATELY.
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