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UNITED STATES PATENT OFFICE. 

CHARLES E. BUELL, OF NORTH PLAINFIELD, NEW JERSEY. 

TRANS MITTING TIME SIGNALS. 

SPECIFICATION forming part of Letters Patent No. 549,846, dated November 5, 1895. 
Application filed May 27, 1895, Serial No. 550,892, (No model.) 

To all tuhon, it nually concern 
Be it known that I, CHARLESE. BUELL, of 

North Plainfield, Somerset county, State of 
New Jersey, have invented Improvements in 
Transmitting Time-Signals, of which the fol 
lowing is a specification. 
My invention consists, primarily, in com 

bining electric time-transmission apparatus 
with the closed metallic circuits of telephone 
systems for the synchronizing of clocks from 
the central office of a telephone-exchange 
system over wires in use for telephonic pur 
poses, substantially as hereinafter described. 
My invention further consists in certain 

combinations and sub-combinations to be 
hereinafter described. 

In the accompanying drawings, Figure 1 
shows my invention in a combined electric 
clock and telephone system. Figs. 2 and 3 
show details of the apparatus. Fig. 4 shows 
modifications in the apparatus to be em 
ployed, and Fig. 5 shows still further modi 
fications in the apparatus and arrangement 
of the same for combining electric clocks 
with systems of telephonic telegraphs. Fig. 
6 shows a detail of my invention. 
The same letters and figures indicate cor 

responding parts in each of the drawings. 
Referring to Fig. 1, there is shown a cen 

tral Switchboard S with its accessories of 
call mechanism m, for outgoing signals, an 
nunciator's A A' for indicating incoming 
calls, a telephone T, a transmitter T", and 
plug p for connecting the telephone set with 
the several lines of a system by the inter 
posing of the plug p in the spring-jacks. 
The Various accessories are all well known 
and require no description. There is shown 
a clock-synchronizing apparatus consisting 
of the drum D, carrying a metal bar inserted 
in the insulating material of which the drum 

The drum is so connected to a 
propelling mechanism as to be rotated by 
the weight G when the drum is tripped by 
the electromechanical device consisting of 
the lever i, which engages with the projec 
tions e e' on the armature extension of the 
electromagnet EMI. When the armature of 
Said magnet is in the position shown, the 
metal bar is brought in contact with a series 
of metal strips or fingers fff:f, &c., and 
thereby the strips which are the terminals of 

the wires v' vu', &c., are connected elec 
trically to the Wire 4, that is normally open, 
but is at predetermined intervals connected 
to the charging-battery B by the operation 
of relay E. The electromagnet EM and the 
tripping mechanism of this electromechani 
cal device are shown in an enlarged view in 
Fig. 6. 
When the apparatus is in the position 

shown and a time-signal is sent over wires 1 
and 2 by the distant clock in the usual man 
ner of sending time-signals for synchronizing 
secondary clocks, the current from battery 
B is distributed over the several telephone 
lines through the secondary clock SC, and 
the said secondary clocks are thereby set to 
the standard time of the distant clock G. 
The apparatus is brought into the position 

as shown at predetermined intervals by the 
clock C, which at, say, two minutes before 
the hour of six, respectively brings the drum 
D to the position shown, and the secondary 
clocks SC cause a ground - Wire to be con 
nected through the synchronizing-magnet of 
each of Such clocks to the metallic circuit, 
used for telephoning, so that when the im 
pulse is transmitted over wires 1 and 2 the 
current from battery B will be sent over one 
limb of the metallic circuits and returned 
through the ground, and at the same time 
the clock C', having reached the hour of six, 
opens the circuit of battery B, causing the 
armature a of the magnet EM to retracs 
against its kacb contact k", and the drum it 
set in motion to disconnect the strips fff, 
&c., from the bar of metal that otherwise con 
nects them, and the Wires v. U' w, &c., are 
left open and disconnected not only to the 
Wire 4, but from each other, So that the sev 
eral lines used for telephoning are not con 
nected by the joining of the said wires except 
during the interval when the clocks along 
said lines require to be synchronized. At the 
same time that the Several Wires are thus dis 
connected the ground-wires are opened at the 
secondary clocks and the lines for telephon 
ing are free from cross connections and 
grounds and conversation over said lines is 
not liable to be sent to lines for Which it is not 
intended, except for two minutes each day. 
The several clocks used are of well-known 

construction and require no description of 

55 

7 O 

75 

9 O 

95 

ICO 

  



25 

35 

45 

55 

the details employed for accomplishing the 
work required of each. 

It might occur that the sending out of a 
current over the several lines to synchronize 
the secondary clocks would act to throw down 
all of the annunciator-drops, and thereby 
make unnecessary labor in restoring the 
drops. To avoid this, I connect the time 
transmitting branch wires outside of the an 
nunciator-magnets, and if the lines are not 
very long the currents sent will not be di 
verted through the annunciator-magnets suf 
ficiently to operate them, as they are of high 
resistance and the currents sent out are not 
adapted to do the work of operating such mag 
netS. 
When desired, the annunciator-magnets can 

be wound with two wires, making them differ 
ential magnets, and the time-signal currents 
be sent through the two windings in opposite 
directions in the usual manner of operating 
differential magnets, and the neutralizing 
effects will prevent the throwing down of the 
drops. In Fig. 2 the differential winding is 
shown as separate helices upon the cores, the 
wire c’ being somewhat finer than the wire n. 

Instead of employing a double-wound mag 
net, as shown in Fig. 2 and described, the 
current from the time-signal generator may 
be sent in opposite directions through the 
helices of the cores of magnet A, as shown in 
Fig. 3, by connecting the wire in from the gen 
erator with the wires already wound on the 
magnets of the annunciators. 
An outlying subscriber's telephone-station 

is shown at X with the well-known accesso 
ries of the telephone T, call m, transmitter T', 
and the local battery l, all of well-known con 
struction. - 

Fig. 4 shows an electromagnet EMI, oper 
ated by a local circuit through the action of 
the clock C, which closes the said circuit at 
two minutes before six. The armature of the 
electromagnet EM is then attracted, making 
contact with a stop, which is the terminal of 
Wire 4, and opening the line to exclude the 
annunciator A from the circuit of generator 
B, when it is connected to synchronize clock 
SC. After the generator B has been con 
nected to charge the line and synchronize 
clock SC the armature a of magnet EM is 
retracted by the automatic opening of the lo 
cal circuit by the action of clock C". A sep 
arate generator B can be employed to charge 
the local circuit. A number of electromag 
nets like the magnet EM, each controlling a 
distinct line, can be operated from a derived 
Or local circuit and have a connection to the 
Wire 4, whereby the several lines of a series 
Will be opened and connected to a generator 
common to the Series for the simultaneous 
transmission of a time-signal to the several 
lines in an obvious manner, the clock C be 
ing capable of manipulating the circuit for 
closing the several magnets. 

In Fig. 5 the battery B° operating magnets 
EMEM' results in opening the several lines 
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and introducing therein the battery B in a 
manner to charge that portion of each of said 
several lines that do not include the annun 
ciators A A', and the secondary clocks in 
said lines are not, in this instance, connected 
to ground, but are included in the lines so 
charged. To prevent the disturbing of the 
clocks in such lines by the currents of the 
magneto-call n, the clock is shunted out of 
circuit, except at the brief interval devoted to 
synchronizing, or the magnets employed in 
a secondary clock can be wound for a current 
of greater quantity than is furnished by the 
magneto-call and be made to respond only 
to the heavy current from battery B. 
The electromagnets EMEM are fitted with 

armatures a ct, each of which carries an 
insulated piece /, that normally holds the 
tongue d out of contact with the strip b of 
each. When, however, the armature C is at 
tracted, the tongue d and strip b are in con 
tact, and they connect the battery B into 
their respective lines over the Wire 3, (shown 
in dotted line,) and at the same time the ar 
mature a of each breaks the line which it op 
erates, cutting out the annunciator from said 
line and preventing the battery-current from 
throwing down the drop. 
The lines of a system of telephones would 

vary in length and the current from the bat 
tery sent to the several lines to synchronize 
the clocks would be stronger upon the lines 
of less length unless some provision were 
made to distribute the battery - currents 
equally among the several lines. To accolm 
plish an even distribution of current, I place 
an adjustable resistance in each of the sev 
eral lines, whereby the several lines of a sys 
tem can be made to derive a uniform current 
from a battery common to all the lines. The 
resistance R. R., (shown in Fig. 1,) represent 
resistances for this purpose. 
In place of the batteries shown for operat 

ing the clock I may employ another form of 
generator for the necessary currents to be 
used. 
The details of the combined telephone and 

clock system may vary without departing 
from my invention. 
What I claim is 
1. A series of circuits centering at a switch 

board, apparatus for sending outgoing time 
signals over the said circuits at predetermined 
intervals, that comprises automatic mechan 
ism for connecting the several circuits of the 
series for a brief interval, a generator of 
electricity having connection to the joined 
circuits through mechanism that is controlled 
by a standard clock, for transmitting the 
signals to the series of circuits, secondary 

, clocks on the said circuits that are adapted 
to be set to standard time by the transmitted 
signals, and an annunciator in each circuit 
that is located in a neutral portion of the 
System, temporarily, during the transmission 
of the outgoing time signals. 

2. A series of metallic circuits centering at 
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a Switchboard, an apparatus for sending out 
going time signals over the series of circuits 
simultaneously, at predetermined intervals, 
that comprises mechanism for introducing a 
charging generator into the several circuits 
of the series, an electromagnet controlled by 
a standard clock for closing the circuit of the 
introduced generator for transmitting the 
time signals to the series of joined circuits, 
secondary clocks that are included in the 
said circuits during the transmission of the 
time signals, an annunciator in each circuit, 
and means for disconnecting the annuncia 
tors from the portion of the circuit charged 
by the introduced generator, during the trans 
mission of time signals. 

3. A series of circuits centering at a switch 
board, an apparatus for sending outgoing 
time signals over the series of circuits at pre 
determined intervals, that comprises mech 
anism for connecting a charging generator to 
the several circuits, and in a brief interval 
thereafter disconnecting the generator from 
said circuits, an independent circuit includ 
ing connections to a master standard clock, 
and an electro magnet for closing the circuit 
of the connected generator for transmitting 
the time signals, secondary clocks disposed 
upon the several circuits and adapted to be 
set to standard time by the transmitted time 
signals, an annunciator in each circuit, and 
devices for excluding magnetizing currents 
from the several annunciators during the 
transmission of time signals. 

4. The combination of the following named 
elements; a Series of metallic circuits cen 
tering at a Switch board that are provided 
With apparatus for Oral communication, an 
nunciators in the said circuits, an apparatus 
for sending outgoing time signals over the 
Series of circuits simultaneously, at prede 
termined intervals, that comprises electro 
mechanical devices for connecting the series 
of circuits together, a standard clock, an 
electro-magnet controlled by said standard 
clock, and a generator of electricity having 
connection to the joined circuits through 
mechanism that is actuated and controlled 
by the last mentioned electro-magnet for 
transmitting time signals to the series of cir 
cuits, and secondary clocks on the said cir 
cuits adapted to be set to standard time by 
the transmitted signals. 

5. A series of circuits centering at a switch 

board that are provided with apparatus for 
Oral communication and an apparatus for 
Sending Outgoing time signals over the sev 
eral circuits at predetermined intervals that 
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comprises an electro-mechanical device for 
connecting the several circuits of the series 
to a generator of electricity for producing 
time signals, through branch conductors each 
of which includes an adjustable resistance 
and are, each, adapted to be open at two 
points between the said circuits and the said 
generator during the intervals between send 
ing the time signals, and, annunciators in the 
several circuits that are provided with means 
for excluding magnetizing currents from said 
annunciators during the transmission of time 
signals. 

6. In a combined system of telephonic and 
electric time transmission, a series of tele 
phone lines having metallic circuits, and cen 
tering at a switch board common to the said 
lines, telephonic apparatus for Oral commu 
nication upon the several lines, clock mech 
anism at Outlying points along said lines that 
is adapted to become electrically connected 
to the said lines at predetermined intervals, 
and, electro-mechanical time transmitting 
apparatus at the central Station having con 
nections to the several lines that are auto 
matically opened and closed at predeter 
mined intervals for transmitting the time 
signals Over the lines of the system at prede 
termined intervals, and an independent cir 
cuit that includes an electro magnet, and a 
standard clock, for automatically connecting 
the automatically closed lines to an electric 
generator for transmitting the time signals. 

7. A series of metallic circuits radiating 
from a central Station, an annunciator in each 
circuit, Secondary clock mechanism adapted 
to become automatically electrically con 
nected to and disconnected from said cir 
cuits at predetermined intervals, and a time 
transmitting apparatus having connections 
to the several circuits to temporarily exclude 
the annunciator in each from magnetizing 
currents, and, connections to a regulated cur 
rent of electricity for each circuit during the 
transmission of the time signals. 

CHARLES E. BUELL. 
Witnesses: 

A. C. BUELL, 
H. A. SPENCER. 
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