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SPECIFICATION formiﬁg part of Letters Patent No. 275,206, dated April 3, 1883,
| Application filed December 18, 1832. (No model.)

To all whom it may concern :

Be it known that I, THEO. N, VAIL, of Bos-
ton, in the county of Suffolk and State of Mas-
sachusetts, have invented certain Improve-
ments in Automatic Signaling Apparatus, of
which the following is a specification.

My invention relates to improvements in
theconstruction and arrangement of apparatus
for use in the snb-stations cf a telephone-ex-
cbange.

In an application for Letters Patent filed of
even date herewith I have described certain
devices, instrumentalities, and modes of oper-
ation by which the central-office operator is
enabled to ascertain quickly and easily the
conditionof anytwointerconnectedlines. One
of the methods desecribed in the said applica-
tion consists in the useof acireuit-wheel which
18 capable of beingrotated by any suitable mo-
tor,and which,when tripped by the replacement
of the telephone, either directly or by means
of intermediate electro-magneiic devices, op-
erates as an intermittent circunit-breaker, and
1n some cases as a trausmitter, by which elec-

trical pulsations are transmitted over the line.

To act effectually it is necessary that the rota-
tion of the circuit-wheel shall be protracted
thronghseveral minutesof time, and it is there-
fore necessary to wait until the termination of
such rotation before the same sub-station ean
be again signaled and its line connected with
that of another sub-station. |

The object of my present invention is to pro-
vide an instrument which shall combine the

funetions of a motor and a eircuit-breaker, and

which, when uninterrupted, shall continue its
vibrations during adefiniteand comparatively
long period of time, but which is capable of
being positively controlled from the central
station and caused to complete its revolution
at one rapid bound, so that if during the pro-
gress of the successive makes and breaks pro-
duced by the revolution of the rotary circuit-
breaker it becomes necessary to signal the
subscriber again, (which would be a very dif-
ficult achievement if there were no way of
stopping the successive vibrations,) this ecan
readily be done, because the first strong pul-

- sation of electricity proceeding from the cen-

tral station to the sub-station will cause the
instrument to complete its revolution, instan-
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one of two pallets a
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taneously restoring the line to its ordinary

termination through the signal-bell.

To thisend myinvention consists in a clock-
train motor which is normally detained by
fixed to the lever of the
ordinary gravity telephone-switch, and which
operates as hereinafter described. The said
gravity-switch has another pallet, which en-
gages a pin, forming a second detent. While
the telephone hangs upon the hook of the
gravity-switeh, as it uniformly does when at
rest, the former pallet engages a pin on one
side of a detent-wheel, preventing any move-
ment of the motor, and when in this condition
the line-circuit is led through the signal-bell
of the sub-station. When the telephone is re-
moved from the hook-switch the first pallet
releases the motor, which advances a short
distance, but comes to rest bythe engagement
of the second pallet with the pin forming the
second detent, and by the contact so produced
and by the changed position of thehook-switch
the lineisnow transferred from the bell branch
to the telephone, where it remains until the
conclusion of the communication. At the ter-
mination of the eommunication the telephone
1s again hung on- the hook; but the line-cir-
cuit 1s not immediately transferred thereby
agaln to the bell, but continunes through the
frameand worksof theclock-train,and through

a vibrating circuit-breaker and separate elec-

tro-magnet to earth direct.

- The vibrating circuit-breaker I prefer to con-
struct in the form of an escapement operated
by a pendualum, and operates both to confrol
the motionof the clock-train by its engagement
with the escapement-wheel and to alternately
make and break the main-line. ecireuit by the
same engagement and disengagement. To
ald in the latter operation one of the pallets of
the pendulum-escapement is insulated. The
clock-train, if not retained in any way, will
continune In motion for any predetermined
period of time, preferably about five minutes;
but can at any time be caused to complete ifs
revolution at one rapid bound and come to rest.

‘This operation is aceomplished by causing a

current of electricity to traverse the line-cir-
cuit, which, entering the sub-station, passes
throughan electro-magnet, attracting itsarma-
ture. - This, when attracted, disengages the
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Just above its periphery, i
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escapement for an instant, permitting the now | upon the removal of the telephone is elevated

uncontrolled mechanism to fly round and rap-
idly reach the zero-point, when the bell is once
more brought into circuit, and may be again
signaled from the central s‘mt,lon

1n the drawings which form. part of this
specification, lugule 1 is a side elevation of a
machine m:ubodying my invention, and IFig, 2
a plan view of the same.
elevation on the line x z of I‘lb. 2 to show the
internal arrangement, and Fig. 4 is a diagram
drawing of the electric circuits aund their
methods of operation.

A base, A, provided with a front piece, C,
supportsin aframe, b B, a train of clock-work,
propelled by a spring or weight in & manner
well understood.

The clock-work, as particalarly shown in
Fig.3, when at rest, ig held by the engagement
of the pallet 9 of a ]ever-switch, H, with a pin,
18, protruding from the side of a solid wheel,
1, which, when released, 1s eapable of rotation,

being by its pinion 2 geared into the wheel I. |

On the axis of the solid wheel 1 1s another
spur-wheel, V, which gears into a pinion on
the arbor #, while on the end of this arbor,
which projects through the casing b, is fast-
ened an escapement- Whee] 7, whml: when the
clock-train is in motion engages with the pal-
lets 1 I of an escapemcnt g, which 1s pivoted
on the pin k, and whichisprovided witha pend-
ulum -rod, ¢, carrying a pendulom, ¢. This
escapement ishereinafterreferred toindescrib-
ing theelectrical connectionsof theinstrument.

The body of wheel 1 consists of non-conduet-
ing material; but a metal flange, 1’, raised

ner side, and is in permanent electrical con-
tact with the metal frame-work of the machine.
A metal plate, w, 1s let into the peripheral sur-
face of the wheel, and is not 1n metallic con-
tact with the flange or rim 20/, but makes con-
tact, by means of a wire, °, with the project-
ing pin 18 on the front side of the wheel, and
another pin, 7, whieh, as shown in I'ig. 2, ex-

tends in a similar manner from the rear side |

of the wheel, both of the said pins being me-
talliec. A flat spring, G, Is fixed upon an in-
sulating-block, If, and presses with its free end
upon the plate 20 when the mechanism is at
rest and either of the pins 7 or 18 is detained
by the pallets Sor 9. The plate wis arranged
so as to project a little farther from the edge
of the wheel than the flange or rim 2/, and
when the spring G rests on it it 1s lifted out
of contact with the said rim 2¢’ ; but when by
the rotation of the wheel the plate w passes
from under the spring, the contact between
the spring and the rim 20’ is resnmed.

The switch L, which forms, as usual, the
telephone-support, is nivoted by its arbor n in
bushings o of insulating material, by which it

1s insulated from the metal frame, and on its

side is a metal contact-pin, x, which, when the
hook is depressed by the weight of the tele-
phone, malkes contact with the spring ¢/, lead-

Iig, 3 is a Sectloual

is fastened to its 111-

8, (see IFig.

by the influence of the spring S, which is at-
tached at one end to the base of the machine
and at the other to the hook-lever ontheinner
side of the fuleruam thereof, the same pin «
makes contact with the upper flat spring, v,
leading to the telephone branch. The respect-
ive pallets 8 and 9, branching from the inner
end of the hook- lever, are not, in the same ver-
tical plane, but C;pread from the main stem, as
shown in Fig. 2, so that pallet 8 1s adapted to
engage with pin 7 on one side of the wheel I,
and pallet 9 has the power to engage with pin
18 on the other side of the wheel.

On the axis or arbor n of the hook-leverisa
washer, 11, of vuleanite or like material,which
at one blde 18 cut away to present a ﬂat sur-
face, and one corner thereof presses, when the
weight is removed and the hook elevated, up-
on a spring, 12, which at its other end 1s rig-
idly attached to the arbor v of an upright rod,
1,) extending upward and down-
ward from its arbors, and carrying at its up-
per end the pivot or center of motion, &,0f the
pendulum-escapement, and provided near 1ts
lower end with a noteh, 7/, which, under cer-
tain conditions hereinafter specified, is adapt-
ed for the reception of the end of the arma-
ture-spring ¢’. The office of the spring 12 is
to prevent any such engagement when the
telephone is off the hook, and being rigidly at-
tached to the same arbor # it tends when 1n
actlon to press the rod ¢ firmly against the
limit-stop W and away from the opposing stop

W/, both of which are insulated from the
frame. The arbor v is, by valecanite bushings

on cach side of the frame, also insulated. A
flat contact-spring, u, is affixed to an insulat-
ing-block, p, on the side of the Instrument,
and its free end presses constantly against
the rod s, asin Ifig. 1. It 1s by the wire 15 in
circuit with the electro-magnet M M, which,
by the standard and screw b, is attached to
the side of the i1nstrument. The armature ¢
of this electro-magnetis attached by aspring
to the non-conducting block d, and from its
other end an extension proceeds and normally
impinges awamst the rod s at the edge of the
notch #”’.

The extreine end of the arbor of the escape-
ment - wheel f 1s supported in a bracket, ¢,
screwed to the framme B. The frame is held to-
gether by bolts @ a a «.

The swing-of the pendulam t is limited by
the non- conducbmg projecting plece 4, which
oscillates between two limiting- pins, j/, in-
serted in the plate m, Kig. 1.

I will now proceed to describe the electrical
connections of my apparatus.

Referring to the plan view, Fig. 2, it will be
seen that at one end of the base are four and
at the other two binding-serews., Wires from
the telephones are inserted in the binding-
serews 1 and 2, and wires from the signal-bell
inJand 4. Theline-wireis connected inscrew-
post 5

ing to the bell branch, while, when the hook | an intermediate station, the return-wire, 1n
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screw-post 6.  Asmore clearlyshown in Fig. 4,
the line-post5in the instrumentis connected by
wireld with theflatspring (3,this normally rest-
ing on the plate w, which, as hereinbefore de-
scribed, 18 in electrical connection with the de-
taining-pins 7 and 18. . When the hook is de-
pressed by the weight of the telephone, which
is the normal condition of the apparatus, the
line-cireuit is continuned from the pin 18, hook-
pallet 9, hook-lever and pin =z, spring ¢/, and

wire 17 to the binding-screw 3, and from thence |
" through the bell-magnets.

Binding-serews 2
and 4 are connected with one another by wire
21 and with the ground-post 6 by wire 20.
Thus, after passing through the bell the nor-
mal c¢ircuit reaches serew-post 4, and from
thence via wire 20 to serew-post 6 and earth.
If the hook-lever is elevated, as it will be on
the removal of the telephone, the line-circuit
is trom the plate w to pin 7, pallet 8, hook-le-
ver H, springy, wire 16 to binding-screw 1,

thence through the telephone to screw 2, and |

by wires 21 and 20 fo the ground-post 6. If
the wheel I has rotated so far that the plate
1 has passed from under the end of the line-
spring G, the said spring will now rest upon
and make contact with the metal rim 20/, whicli
1s always in metallic connection with the frame
B. (Represented in Fig. 4 by two straightlines
extending between the waeel I and the eseape-
ment-wheel 7.) Through the metal frame B

the circuit continues to the escapement-wheel

and to the lower pallet, [, of the escapement
operated by the pendulum. ¥From the pallet

[ it passes to the rod s, on which the pendu--
Inm-rod is pivoted, and {rom the rod to the

flat spring u«, and by wire 15 to the electro-
magnet M M, and finally by wire 14 to bind-
ing-post 6, and to earth. Since the arbor # of
the rod s 1s 1usnlated, it has no electrieal con-
nection with the frame except through the es-
capement. The upper pallet, 7, of the escape-
ment is likewise insnlated from the waetal work
g, so that contact between the pendulum and
escapement-wheel, and consequently communi-
cation between the main line and electro-mag-
net M and ground, is only effectuated when
the lower paliet, [, strikes any one of the teeth
of the escapement-wheel. At all times when
the said wheel is in rotation the bell and tele-
phone branches are completely disconuected
from the main line, | |

The operation of tkis apparatus is as fol-
lows: When an oral communication is to be
sent orreceived at a sub-station provided with
my 1nvention, the receiving-telephone is taken
from the switch-hook, and the hook, under the
influence of the spring S, flies up, disengaging
the detent-pin 18 from the lever-pallet 9, and
simultaneously transferring the contact-pin «

ou the lever from the spring, ¥/, leading to the |

bell branch to the other spring v, leading to
the telephone branch. When released from
the engaging pallet the clock-work, impelled
by the mainspring or by a weight, and con-

makes several steps forward, and again comes
to rest by reason of the engagement of the
upper pallet, 8, with the upper pin,7. Asthe
contact-pin xis now touching the spring v, the
main line is now placed in contact with the
telephone branch, and communications may
be exehanged. Upon the conclusion of the
inessage the telephone is once more restored
to the hook,and the wheel I, being disengaged
from the control of the upper pallet, 8, recom-
mences 1ts rotation, and continues the same
until the side pin, 18, in the course of rotation
again reachesthe pallet 9, whenit again comes
to rest, as shown in the diagram, Fig.4. Dur-
ing the rotation of the wheel I, which may
last any suitable period, the spring G cannot
press on the plate 2, through which the cir-
cuit continnes to the hook-lever and telephone
branches, because the said plate has advanced
from under it. It therefore presses upon the
rim 2/, which, being in connection through the
Instrument-frame and cireuit-breaking escape-
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ment with the magnet M and ground while

the wheel I 1s in transit, completes the circuit
through those instrumentalities. Daring the
entire period of the revolution of the wheel T
the pendulum continues to alternately engage
and disengagethe escapement-wheel, and also
to break and close the main-line ecircuit by the

same action, and the intermittent changes so

produced in the line may Dbe by any suitable
testing instrument made apparent to the op-
erator, who thus is apprised that the commu-
nication has termminated, and that he may dis-
conoect the lines. If, however, the sub-sta-
tion 1s wanted immediately for another con-
nection, it is obvious that it cannot De sig-
naled, because the bell branch is out of circuit.
By 'sending a pulsation of electricity from the
central to the sub station the electro-magnet
M becomes energized and attracts its arma-
ture ¢, and this rising, its extremity ¢’ falls into
the notch # of the rod s, which, being pressed
forward by the internal spring, 12, causes the
escapement ¢ to be thrown entirely out of en-
gagement with the escapement-wheel £, and
the clock-train, being thus left without con-
trolment, fiies round until the pin 18 on the
solid wheel I strikes against the pallet 9 of
the hook -switch lever, thuas instantaneously
restoring the line to the bell-branch terminal.
- The transmitter is of course located in the
same branch with the telephone shown; but
as its position is well understood it is not
deemed necessary toindicateitinthe drawings.
- I do not confine myself to the precise mech-
anism described, asits form may in many ways
be varied without departing from the spirit of
my iuvention, which, broadly stated, is an in-
strument which normally direets the main-line
circuit through the signal-bell, which, upon the

removal of the telephone from its support,

transfers the main line tothe telephone branch,
which, when the telephone is restored to its
support, sets in motion a vibrating circait-

nected by the pendulum and escapement, | breaker, which alternately makes and breaks
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the circuit of the mainline,and which is adapt-
ed to conclude the circait-breaking operation,
and to instaneously restore the normal condi-

tion of the apparatus when a strong electrical
carrent 1s sent from the central office. Neither
do I confine myself to the use of a battery-cur-
rent for the purpose described, as the first im-
pulse of a magneto-current 1s also adanted to
accomplish the disengagement of the escape-
meunt, while the succeeding pulsations may be
employed to give the signal.

Having now described
claim—

1. In a switch apparatus for telephone-sta-
tions, the combination, substantially as here-
inbefore described, of a clock-train, a rotary
commutator driven thereby, provided with two
contacts, one leading to the signal- bell and
telephone branches and the other through
a vibrating circuit-breaker and auxiliary elec-

my invention, 1

tro-magnet, a pivoted lever switch provided

at one end with a telephone-sapport and
at the other with pallets to engage, detain,
and make electrical contact with the rotary
commutator, and fitted with a contact-point
adapted when actuated by the weight of the
telephone 1n one direction to make contact
with a signal-bDell branch circunit, and when

- oppositely actuated by a refracting-spring to

30

40

45

50

55

6o

63

make contact with a telephone branch eircait,
a controlling-escapement, pendulam, and pal-
lets therefor adapted to simultaneously con-
trol the ¢clock mechanism and vibratively break
and close the main-line cireuit, and an auxili-
ary electro-magnet in circuit with the circuit-
breaking escapement, which, wben energized,
operates to disengage the pendulum - pallets
irom the escapement,all arranged as specified.

2. The combination, in a telephone-switel
apparatus for sub-stations, of a main line ex-
tending from a central station, three brauch

lines, the first of which includes a signal-bell,

the second one or more telephones, and the
third avibrating circuit-breaker and an escape-
ment-controlling electro-maguet, means, as in-
dicated, for automaticaliy connecting the main
line with either of the three branch lines, and
other means whereby the main line when con-
nected with the third branch line may be in-
stantaneously restored to the first branch line,
substantially as described.

3. In a telephone switching apparatus, a
clock -train, a rotary circuit-changer driven
thereby, and a pendulum-esecapement control-

ling the said cloek-work and permitting it to

advance by suceessive movements, combined
with an electro-magnet in a braunch circuit
leasting from the rotary cireuit-changer and
passing throughtheescapement,whichisadapt-

ed toserve also as an automatic vibrating cir--
cult- breaker,

and an armature therefor nor-
mally maintaining the escapement in opera-
tion, but adapted when attracted to permit
the disengagement thereof, substantially as
desecribed.

4, Ina telephone-switeh apparatus, the com-

o
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bination, substantially as hereinbefore de-
scribed, of-a main line in permanent contact
with a rotary commutator, two branch lines
diverging from said commutator and adapted
to be brought at different periods of the revo-
lution of said commutator into contact with
main line, one of said branch lines leading to
a gravity-switeh and the other through a vi-
bratingecircuit-breakerand escapement-detach-
ing electro-magnet to earth, a gravity lever
switch in the cireuit of the first branch line

and adapted to transfer the same to either of

two sub-branch lines, one including a signal-
ing-instraument and-the other one or more tele-
phon%, as described.

0. A compound automatic telephone- smtch
or circult-changer, consisting of a rotary com-
mutator in permanent contact with the main-
line circuit, provided with detent-pins in elec-
trical connection with the main line when the
commutator is inert, and provided also with
other connections Ieadmg through an auxil-
1ary magnet when the commutator is in rota-
tion, contact-springs leading respectively to
the signal-bell and telephone branches, and a
pivoted hook-lever furnished with a sliding
contact-point, and with pallets adapted to en-
gage the detent-pins of the rotary commutator
and detain thesame,interposed between thero-
tary commutator and the said contact-springs,
whereby, when the telephbone is in its support
and the instrument at rest, the main line 1s di-
rected through one of the detent-pins and pal-
lets, the sliding contact-point, and lower con-
tact-spring tothesignal-bell,and when the tele-
phone is displaced the main line is transferred
to the other detent-pin and pallet, the sliding
contact-point,and the upper contact-spring, as
specified.

6. In a telephone-switch apparatus, an es-

capement forming part of the electrie cireuit,
and provided mth contacts and connections,
as indicated, whereby the movement of the
escapement alternately makes and breaks the
circult by intermittentcontact with the detent-
wheel, substantially as described,

7. Incombination with the gravity-switch of
a telephone apparatus,an escapement adapted
to be automatically included in cireult by the
movement of said switch when the telephone
18 restored at the close of a communication,
substantially as and for the purpose described.

8. In a switeh apparatus, the combination
of a main line, a clock-work-impelled rotary
commutator, two branch lines diverging from
sald commutator, one of the said branch lines
leading through a gravity-switch, and from
thence,according to the position of said switch,
to either of two sub-branch lines containing

respectively a telephone and a signal-bell, the

other branch line leading through an escape-
ment circuit-breaker and an electro-magnet to
earth,

branch is during the rotation of the rotary
commutator connected with the main line, the
sald electro-magnet may be energized by a cur-
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15 switch forming the telephone - support, pro- |
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rent of electricity from a distant station and |
operate to disengage the escapement, permit-
ting the mechanism to complete its revolution
at one bound, as herein described.

9. In a switch mechanism for telephone-sta-
tions, the combination of a rotary switeh im-
pelled by a c¢.ock-train, and adapted at differ-
ent periods of its revolution to direct a main-
line eircuit through either of two branch cir-
cults, an escapement for controlling the impel-
ling eloek-train, an electro-magnet, armatuare,
and lever in a branch ecircuit, whereby the es-
capement may be maintained in position or.
electrically detached, and a pivoted lever

!

vided with pallets adapted to engage and de-
tain the clock mechanism and to direct the eir-
cuit of one of the lines branching from the
rotary commutator through either of two other
branch lines,substantially for the purpose,and zo
in the manner described.

In testimony whereof I have signed my name
to thisspecification, in the presence of two sub-

seribing witnesses, this 14th day of December,
1882, |

THEQO. N. VAIL.

Wifnesses: |
GEO. WILLIS PIERCE,
THOS., D. LLockwooD.
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