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To all whom it may concern:

Be it known that I, Epwarp E. Cremex~r,
a citizen of the United States, residing at
Washington, in the District of Columbia,
have invented certain new and useful Im-
provements in Telephone - Exchange Sys-
tems, of which the following is a specifica-
tion, reference being had therein to the ac-
companying drawmtr

My invention relates to ele(tuml signal-
ing systems, and particularly to suc b Sys-
tems as are used in conjunction with or com-
bined directly in telephone exchange sys-
tems.

It has for its object the provmon of
means for giving a special indication to a
telephone or other central office operator by
means of which some ealls or signals may
be differentiated from others and connec-
tionts which require special or extra aiten-
tion will receive preference in ordinavy
dourse of business and with the least possible
delay due to the manipulation of apparatus.

Briefly stated my present invention com
prises special connective circuits provided at
the central office, or special connections for
the ordinary connective circuits, and special
transmitting nieans at the substations,
whereby in case of fire or robbery or the like
at the substation, the lamp on the switch
board at central will flash in a characteristic
manner, whereupon the operator will im-
mediately plug the lin¢ to fire or police
headquarters and the signal will there be ve-
ceived on a proper receiving apparatus such
as a Morse register, giving the exact loca-
tion of the house or building in which the
trouble exists.

My invention is illustrated in the accom-
panying drawing, wherein——

Figure 1 is a diagram showing one suh-

station of a teleplione system, eqmppul with-

common battery apparatus, and the central
station, with such additional appuratus as
serves for the practice of my invention; and
TFig. 2 isa diagram of a modified form of
substation apparatus and connections.

- Referring first to Fig. 1, A is a sub-
scriber’s station, eqmppcd with the usual
telephone transu itter T, receiver I, hook
switch H, ringer Q™, and condenzer. From
the %ubstatlon line wires 1 and 2 pass to the
central office, where they are counected to
contacts of the cut-off relay £/ and thence
under normal eondition of use of the line, by

wires 8 and 9 to the answering jack J and
the multiple jacks J’. In disuse, the line
goes from the contacts of the cut-off relay to
the line relay L and battery bus 21 on one
side, and to ground or dead side of battery
B on the other. The circuit T have chosen
for illustration 1s the so-called *two-wire
multiple ?
able, there being no special apparatus what-
ever, and no special circuit, at central for
the alarm attachment. The ordinary con-
nection cord circuit and plugs I’ and P’ are
used when the line is to be connected with
another for telephonic. conversation, and
may be used for special alarms, although I
prefer to employ for the latter a special
cord, always available. In. the cord circuit
the conductors 10—1¢, 11—13, pass from tip
to tip and sleeve to slecve, respectively, of
the plugs P and P’, being broken intermedi-
ate the plugs by condensers. To the answer-
ing end of the cord the control relay R?* and
supervisory relay R are connected, in
branches 15 and 14 to battery. To the call-
ing end similar relays R2, R’ are connccted
through branches 17-—16 from battery. The
first pair of relays controls the supervisory
Tamp » and the second the lamp .

All the construction thus far deseribed is
common and well known, and it is o of the
salient objects of my invention to produce
attachments for alarm purposes which will
not require any change in existing circuits
and which will work on any telephone cir-
cuits in use. At the substation I provide
such an alarm apparatus, S, consisting of a
normally wound clock tram with a break
wheel 8" bearing on its perlphery teeth ar-
ranged according to any desired code to rep-
resent the number of the house or ocher
building wherein it is placed. Attached to
this and governing the movement of the
train is a detent wheel having teeth regu-
larly disposed around its crlphery Adapt-
ed to take into and hold the detent wheel
from turning, thueb) detaining the frain
and the break wheel s, is a tooth s° on a piv-
oted lever s, controlled by a magnet m con-
nected in a local cireuit 5—6 and energized
by a battery 0. When the lever s is pulled
up by the magnet m it closes a short circuit
around the httor including the battery, so
the magnet is-“self- lockmg that is when
the lever once releases the wheel {he latter
is free to rotate until it runs down, which
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may be after ten revolutions, or twenty, or
any desired number, depending on the train
and spring used.

Cotperating with the break wheel " is a
normalily separated pair of spring pens

‘¢*—s* the former having a long end reach-

ing to the break wheel and when the latter
is idle lyiug in the recess between two teeth.
When the wheel rotates the spring rides
over the teeth, closing the circuit as it passes
each tooth. The rate of motion of this wheel
should be rapid for the first few revolutions,
at least, in order to make-and break the line
circuit rapidly to flash the line lamp, Z.

Connected ‘across the local circuit 5—6 I-

have shown thermostats 7, and a push but-
ton-2. The number of these devices may be
multiplied indefinitely and their character
varied at will. Tor the thermostats burglar
circuit closers on doors or windows may be
substituted, or all together may be used. At
central, I preferably provide a special plug
or pair of plugs on each position of the
switchboard, connected to a line leading to
fire headquarters, or more accurately to the
switchboard in the operating room of the
fire department. This line may be similar
in all respects to a subsecriber’s line, as I
have shown it in part in Fig. 1.

In order to be sure of having a cord free
in emergencies, and also for the reason that
the cord employed is likely to be tied up for
some time, as well as for reasons of effi-
ciency, I usually prefer to provide at each
position of the telephone switch board a
special plug P? and cord conductors 18—19.
Telegraph circuits are series circuits, of ne-
cessity, and in this case, while I provide s:-
pervisory relays R® and RP as usual for th
cord 1819, they are in series, and not ir:
battery branches.

The latter closes the circuit of the supervi-
sory lamp 7¢ when it pulls up, and the for-
mer when it is deénergized. Cord strand 18
is connected through wire 20 to the battery
bts 21, and the strand 19 to wire 22 which
passes Lo the fire headquarters or operating
roont. Where this wire 22 is to be used for
conversational purposes I run a twin wire
31 back to central, there connecting the two,
as previously stated, in the usual manner
to line termunals, ete., as shown clearly in
Irig. 1. There is' this difference, however,
that the sleeve side of the fire department
line is normally to battery instead of the tip
side as shown of line 1-—2. The reason for
this is that the tip side, 22, is used for the
relay 2/ of the register and other receiving
apparatus at the fire office U. For the same
reason the ground usnally on the mate side
of line, 22 in this cave, i3 put on through a
contact of relny RY. When the fire-chief or
other person at stalion U ealls in, he plugs
in and bridges the telephone set 1% so as to

“alarm cireuit.
Relay R* is in the tip :
side 19, and relay R® is in the sleeve side. :
available for this circuit without change;

1,029,577

complete a circuit from ground at central
through the wire 220 to the wire 22, back
through wire 31, to the line relay, and to
battery. At the telephone central office an
operator’s listening key is provided as usual
for the cord 18—19 to cut in when desired.
The operation of my improved system as
thus far described is as follows: Subscriher

"A calls for telephone service, and is served,

in the usual and well understood way,
which needs no description.” Assuming his
telephone apparatus to be in disuse, how-
ever, and an alarm of fire to be desired.
He pulls the hook s, which releases the
wheel ¢* and by making the back contact at
point 24 locks the lever back. Interrupter
S then takes control of the line, and through
contacts s*—s* gsends rapid. makes and
breaks, which cause the line relay L. to at-
tract and release its armature and flash the
lamp /. The operator perceiving the char-
acter of the signal at once drops her other
work on hand long enough to stick plug P2
in jack J, whereupon the line 1—2 is pro-
longed to the fire station U, and as the
wheel 5 continues to send makes and breaks
the relay %" at station U picks them up and
works the register, . It may also start a
repeater, or in first coming in affect the or-
dinary “joker” apparatus and circuits, af-
terward repeating on the gong circuits of
its own district. All these matters relate to
detail which will be at once apparent to those
skilled in the fire-alarm art upon inspecting
the invention. The circuit 22—31 can be
treated from the telephone munager’s
standpoint as a telephone subscriber’s line,
while from the fire-alarm. operator’s stand-
puint it may be treated as a box loop or
It is both. The present ap-
paratus in us¢ at fire-alarm central oflices
‘or both signaling and telegraphing is

and the same may be said of the present ap-
paratus at the central oflice of the telephone
system. I have simply taken the two and
combined them so as to make a cobperative
and harmonious arrangement. The wheel,
s’y rotates rapidly when first started, but is
then slowed down by. any suitable mecha-
nigsur. The fast sending is to flash the lamp
{, the slow sending is for the relay o, as reg-
isters and repeaters are usually not designed
for anything but low speeds.

To get a complete message of four rounds
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is usually :the work of at least twenty sec-,-

onds, and often thirty; this being fast
enough for the systems wherein it takes
nearly a minute under the most favorable
conditions for the engines, ete., to get out
for a run. Tt would be too slow to flash the
lamp ¢ however, in all probability. That is,
the operator would get the first lighting of
the lamp and wonld plug in before the
break came.  Tlowever this is a matter of
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detail and T leave its regulation to the de- |
signer to meet conditions in particular !
cases. The wheel & may run at a uniform |
speed without affecting the nature of the .
invention. Upon plugging the number of |
the house-box pulled, the
in her telephone across wires 18—19 and if ‘»
the box S lias run down the line will then be

avsilable for conversation. If the sub-

gomiber pulled the box himself, the receiver

can be taken down and the telephone used

to communicate specific information to the |
telephone office or fire authorities. In case.
tlie telephone is taken down before the box

S is run down, the latter would be shunted,

of course, and while the signal might be

perceptible to the ear if a telephone were

cut iu on the line at fire-central, it would

hardly affect the relay w’. To guard

against thiz, 1 may provide the box appara-

tus S with a cam or other device, as shown

in Fig. 2, to cut off the telephone connection

until the box has run off the predetermined
tumber of rounds. This arrangement is not
shown in Fig. 1 because there the apparatus,
which is rudimentary, is supposed to run
down before it stops. In TFig. 2, however,
I have shown a higher development of the
invention, wherein a definite sequence in op-
erations is established and the line restored
to usable condition after them.

Referring now to Kig. 2, the substation
and central station are telephonically the
same as in Fig. 1, and the central station and
fire station telegraplr equipment are sup-
posed te be exactly the same. The figure
shows a different alarm equipment for the
substation however, which is more positive
in its action. Only the substation equipment
is shown in the figure. Here the branch
wires 3—4 pass from the line first toastand-
ard fire or police alarm number transmitter
S’, then to the vibrator S*. The auxiliary
cireuit 5—6 contains the controlling magnets
m-—ni’ for the vibrator, and is bridged by
the thermostats or burglar cirenit closers 7,
and the key 4. The number transmitter
comprises a normally wound clock train hav-
ing = driving arbor %, carrying a controlter
or eam wheel &, and deiving the nunmber
wheel 57 which 1s geared {o muke several
revolutions for one of the cam wheel 5%, The
wheel ¢ has a noteh ¢ ju which normally
{akes the toe of a detent Tever »' controlled
by the magriet 2, which is polavized and in-
ciuded in the wire conneetion 3 of the main
transmitting civeuit.  The normal connection
of battery to the line -2 at central 1% such
that current flowing in the line when the
civenit is closed at the sub=tation to eall cen-
tral, is of the wrong divection to affect mug-
net m? operatively.  The upper end of lever
% takes the end of or a projection on a
shutter '2, which it normally holds up. clos-

operator can,cut | contact

ing the circuit of the auxiliavy battery

a8

through contact §'3. The wire 4 passes to
a contact s normally touching the lecking
Jever &* whose toe when the apparatus is set
rests as shown on the smooth periphery of
the cam wheel %, This lever is connected to
@/ which with its twin contact &
forms the pair controlled by the number
wheel in transmitting, normally closed when
sot. The wire 8 passes to the magnet e,
and thence with wire 4 to the terminal
springs s, controlled by the vibrator S8,
and normally open. The vibrator consists
of 2 swinging lever s*, which may be roughly
{uned like a reed by means of the weight s°
This lever is pivoted and is normally held
up to open all its contacts by a detent &, con-
trolled by the magnet m, a manual pull hook
being also connected to this detent,as before.
When the detent is drawn back it makes con-
{act =0 as to connect wires 24* and 25%, there-
by locking the relay w and itself, and pro-
viding a closed return path from battery b
{hrough wire 26 to the vibrator magnet m’.

The operation of this modified system will
now be understood.  With the telephone line
and central office equipment shown in Fig.

1, assnmed to be in normal condition, and

the substation equipment of Fig. 2, all the
parts of which are in normal position as
shown, the box 8’ being wound, assume that
one of the circuit closers 7 or & in the pro-
tected structure acts to cross together the
wires 5—6. Current from battery b will im-
mediately energize magnet m, which will
pull back detent s, releasing the lever * so
that the latter will drop and close the con-
tacts ¢ and &% Magnet m/ then takes cur-
rent and again draws up the lever, breaking
at 5% and dropping it again, and so on in
periodic movements whose rate is determined
Ly the adjustment of the weight s*. When
the lever s* first drops it closes the line cir-
cuit to central at the contacts s'°, and there-
after as it vibrates it makes and breaks this
circuit and flashes the line lamp L. The op-
erator perceiving this signal inserts the
special plag P2 by preference, putting bat-
tery on té the cut-oft relay L', which pulls
up and cpnnects the line wires 1—2 to the
jack sprir‘g and sleeve, the connections being
such (the line relay being normally to tip
side) that battery current is then rever-ed
ou the line, and nagnet m? at the substation
pulls up, swinging the lever s (the upper
end of which is reunded to form a eam sur-
face arranged to engage behind the enlarged
end of the shutters™®) to pull its toe out of
the noteh s, and at the same time dropping
the shutter st2, which may then appear be-
fore a window to show the -subseriber that
his call has been attended to. This shutter
may bear any desired inscription. The box
apparatus S’ being now released, the wheels
7 and s® commence to rotate, the springs s'

remaining closed by reason of the contacts
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s**——s1% being separated and the circuit of

battery & thereby broken. As the number
wheel s7 revolves it transmits the proper im-
pulses to the fire station U to indicate the lo-
cation of the building in trouble (or to the
police headquarters if the system is used for
police purposes). The number of rounds
that goes in as determined by the gearing of
the wheels ¢" and s* is intended to be the
same as those of any ordinary fire or police
box. TIn addition, I may provide for tests
by inspectors in the usual fashion by send-
ing only one round. When the proper num-
ber of rounds has gone in, the notch &'
reaches the toe of lever &% which drops into
the notch, breaks the circuit 3—4, and holds
the box from further running. It will be
observed that in this condition the auxiliary
cireuits are both open, the battery 4 is not
in danger of running down, even if a ther-
mostat iz closed and the main telephone line
is left clear for ordinary use. When the fire-
men or police come in response to the call,
the levers s* and s* are lifted, and the ap-
paratus 1s thereby restored to normal condi-
tion, the shutter s** being also replaced at
the same time. Means for re-setting these
devices are so well known in the art that I
have not thought it necessary to do more
than indicate then.

Tt it is desired to have the apparatus au-
tomatically re-set itself, it is only necessary
to provide suitable cams € and C?, ete., on
the arbor 5%, which after a complete rotation
of the wheel s* will Lift the lever s* and the
shutter 2 These eams are shown in Fig,
9 in duplicate, that is they are shown on the
arbor and also in connection with the pieces
of apparatus which they control.  This is
for convenicnce only, so the diagram can
be read more easily. They can also lift
the lever ¢ if it be used, but in automatic
restoring it is superfluous, and in fact its
use as a contact is not obligatory in any
ease, because if it stops the wheels a little
short of their normal pesition this can be
determined so as to bring the pen ¢* be-
tween two teeth of wheel §7, leaving the cir-
cuit open between s¥ and %, T have stated
that in case the telephone be taken down be-
fore the wheels have finished sending the
nuinber, this would be interferedswith. I'may
prevent this positively as shown in Fig. 2 by
providing a e disk C* controlling springs
o in the telephone cirenit, so as to keep them
separated while the number is being sent.
The noteh in the disk is made long enough
{o permit closure ditving the interval hetween
the stop by lever s and the normal stop
by 5. Where vervice of this kind is to be
eiven  generally. the operating  company
should maintain one or more special opera-
tors, and these would soon become so expert,
as in fact fire and police operators are now.
that as the first ronnd of the signal would |
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come in they would instantly deduce the,
following necessary information for guick
relief: (1) the nature of the relief desired;
(2) the location of the calling subscriber;
(8) the location of the nearest engine house,
precinet police station, or emergency doctor.
To complete the connection to the necessary
point would be but the work of an instant;
and those familiar with the results attained
by subscribers’ telephone operators after
some experience, wiil understand that this
service would be at once more reliable and
quicker than ordinary selection and con-
nection by the subscribers’ directions over
the telephone.

Ilaving thus deseribed my invention, what
I claim and desire to secure by Letters Pat-
ent is:

1. Tn a combined telephone and fire-alann
system, a plurality of snbseribers’ stations
and a central station, a telephone set at cach
sub-station and means for interconnecting
the lines at the central office, a fire-alarm sta-
tion, telegraphie recelving apparatus there-
at, a line-cirenit extending therefrom to the
central office and there provided with a line-
terminal similar to those of subscribers’
lines, means at a subseriber’s station to seud
a telegraphic signal over the line-cireuit to
central, and special means controlled by an
eperator to connect the alarm stafion line
with said subscriber’s station line, whereby
the subseriber may transmit w telegraphic
signal direct to the alavm station. )

9. In a combined telephone and signaling
cystem, a plurality of subseribers” stations, a
central station, line-civeuits extending from
the sub-stations to the central station and
having connection tertninals thereat, means
to transmit signals over a subseriber’s line,
a signal receiving station having a line-cir-
cuit extending to the central station with a
connection terminal thereat, operator’s con-
nective cireuits for interconneeting the va-
rious line-terminale. and special terminal
means for the tine from the signal veceiving
station, apart from the regnlar connection
terminals, adapted to conneet said line di
rect with the terminals of the subseribers’
lines.

3. Tn a combined signal and telephone
system, a plurality of subseribers’ ]i}]ﬂs hav-
ine sub-station telephone setz and signal de-
vices. a central office switehboard and ter-
minals for the lines thereon, cobperating
operators’ terminals for interconnecting the
same, a common alarm receiving station and
line also provided with a switchboard tertai-
nal similar to the line-terminals, whereby 1t
may be connected to other lines in the ordi-
nary manner, and a special teeminal deviee
for said alarm receiving line controlled l>:\r
an operator awd adapfed o codperate e

Crectly with the aubseribers’ Tine terminals,

4. In a combined telephone und signnding
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system, a central telephone exchange and a
signal receiving Leadquarters, a plm’ dity of
thserirers’ stations and line circuits’ ex-
wdin ¢ therefrom to the telephone ex-
chang', with terminal jacks therefor, op-
erators’ cord circuits and plugs for inter-
osomecting said iacks, a line cirenit exteud-
& from signal headquarters to the icle
phone exchange and d} g0 provided there
with a jack, and a special piug terminal for
said signal fine 2 adapted to connect the suine
e‘ii,r'ect to any (:alling subscribers’ jack.

In an electrical signaling syo
qubcmhcn comprising the following instri
menialities: a signal train and o ahied-
br o'ﬂ, devices (rovcrned thereby to zend a
code’ signal. a dotex it Tor sadd {raiu pormally
restraining the same, civenit connections ox-
tending thereto and having an extension oy
bravch, with ipitial or primary g
mesns for said branch norially iniain-
the same open, additional me oper-
from: without the substation for refeas
the code-signal train. a central station
! arrm’!ged to be epersied Ly said sig-

wny, o7

Lo
e

controll
mny

nad train on the elos suid hranch and
an anxiliary station sigral arvanged to r:(\
operated by said signal train when the nt-
ter 1s released.

6. In an electrical signaling system, a

swndbng train and a code swn:vi wheel
driven, thereby, a locking device for eaid
train and an clectroaragnet conlrolling the
same operable from without the sub tation,
ciraitit connections extending to sald signal
wheel and to said conirollum magnet,
goether with an initial op prinary cont
ting device having aloeal eircait with a suii-
able cireuit closer m]aptcd when actnated to
~lose the main signal cireuit.

uif

lti

{o-
1

| sienal ye

CEubRery
| lt‘ie\}‘vhimf- ety a fire alarm station provided

; 5:“(‘ civend

B~

R

o

T oan electrical signaling system, =
culmnl ser’s substation prov 1(](‘& with a tele-
phone sef. a five alarm station provided with
eiving deviees, a central exchange

having an operator’s cord cireuil, line cir-
culty connecting satd sub-station and said
fire ulavoy station with sad central ex-

chunge, and weans al said sabostation {ov

seading signals 1o the main exchange and
additiens! sucans J(:iuﬂy conirolled by the
fivst-named means and by the operator for

fire alarm station.
signaling
provided

nuls (o tn
electrieal
substation

sending
<, In

Vo'
DR

i

=

an svstem, 2

with a

with g

1l re celving uu.(em a cenfral ox-
chage ha

aving an opomto s cord
s eonnecting gaid substation ar i
ahurmy station with said central ex-
and means at sald substavion for
iing signals to the main exchange and
other meuns at sald substation actuated from
the centsal exchange for sending signals to
the fire alarin station.

Tno an clectrical signaling svstem, a
subsfation provided with 4 s.gnal train. a
central station signal, an auxiiiary staiion

rl
! civenit,

caid five {

sigpall neans ai said substation for aciiai-
ing said central station signal, additional

mesns at said substation jointly conirolled
by the first-named means and the contral
( ation operator for actuating said suxilinvy
dation sigrnal,
in testimony whereof T have affixed my
signature in presence of two wilnesses,

FDWARD K. CLEMENT.

Witnoesses:
Ravaronn B BagNes,

Jantrs T1 Maxe.
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