
(No Model.) 2. Sheets-Sheet I, 
E WESTON, 

ELECTRICTIME INDICATING APPARATUS, 

No. 480,890, Patented Aug. 16, 1892. 

N N 

(6.2, INVENTOR %2iz2/82 cucua-luola os 
A. : e 

2.(3,-4) triot 

  

    

  

  

  



ELECTRICTIME INDICATING APPARATUS, 

6. 
ATTORNEY. 

- WASHINGTON, o. c. i KE Norris PETERs co., Photo-lirho 

  

  

    

  

    

  

  

  



O 

25 

35 

40 

45 

50 

UNITED STATES PATENT OFFICE. 

EDWARD WEST ON, OF NEW ARK, N E W J ER SEY. 

ELECTRIC TIME INDICATING APPARATUS. 

SPECIFICATION forming part of Letters Patent No. 480,890, dated August 16, 1892. 
Application filed June 4, 1891, Serial No. 395,132, (No model.) 

To att, whom it may concern: 
Be it known that I, EDWARD WESTON, of 

Newark, Essex county, New Jersey, have in 
Vented a new and useful Improvement in Elec 
trical Indicating Apparatus, of which the fol 
lowing is a specification. 
The principle of my invention is as follows: 

to organize an instrumentality which under 
the operation of electrical impulses will cause 
Vibrations of a loop-conductor in a field of 
force and thereby actuate an indicating de 
vice. I embody this principle, broadly, in a 
combination which includes a means of pro 
ducing a field of force, a loop-conductor vi 
brating therein on the passage of a current 
through said conductor, and an indicating de 
Vice actuated by said conductor, which de 
Vice may be organized to show the number of 
Vibrations of the conductor, or the number of 
electric impulses causing said vibrations, or 
the duration of time intervals between suc 
cessive impulses, and consequent vibrations 
or the duration of the said impulses and 
hence of the vibrations. An indicating de 
Vice in the same combination which shows 
simply the extent of movement of the con 
ductor is not herein claimed, inasmuch as 
this is fully set forth by me in Letters Pat 
ent granted to me November 6, 18SS, herein 
after referred to, and to other Letters Patent, 
granted to me. 

In my present application I show aid de 
Seribe one embodiment of my said invention, 
Whereby it may be practically operated to 
produce a useful and beneficial result 
namely, the transmission and distribution of 
time. I do not, however, limit it to that spe 
cific application, because it is adaptable to 
many other useful purposes, and, in fact, 
Wherever electrical impulses are to be trans 
mitted at One part of a circuit to actuate an 
indicating device at another part--as, for ex 
ample, in telegraphing. 

In the accompanying drawings, Figure 1 is 
a front view of an electric clock having a por 
tion of the cover or face-plate broken away 
to show the interior construction. Fig. 2 is 
a sectional view on the line 22 of Fig. 1. 
Fig. 3 shows the arrangement of two electric 
clocks with a chronometric device for send 
ing an electric impulse over the circuit at 
regular predetermined intervals. 

Similar letters of reference indicate like 
partS. 
The instrument may be divided into two 

parts; first, an ordinary clock, preferably not 
provided, however, with any spring, weight, 
or other motor mechanism for its train, and 
second, an electro-motive device by means of 
which the clock-train is actuated at certain 
predetermined intervals to cause a proper 
movement of the hands. 
The principle governing the electrical por 

tion of my apparatus will be found set forth 
in Letters Patent, No. 392,387, granted to me 
November 6, 1888, and in other patents of sub 
sequent date wherein I have described analo 
gous apparatus, 
As in the instrument described in my afore 

said patent of November 6, 1888, my present 
device contains a magnet A, between the poles 
of which is disposed a pivoted coil B of fine 
insulated wire. This coil is supported in nor 
mal position by counterbalancing-springs, to 
be hereinafter described. When traversed by 
a Gilrrent, the said coil tends to place itself 
across the lines of force in the magnetic field, 
thus rotating over a distance which in accord 
ance with well-known laws bears a relation 
to the difference of potential between the ter 
minals of the instrument. In the apparatus 
of my prior patent I avail myself of this 
principle to adapt the apparatus to use as an 
electrical measuring-instrument, adding a 
Scale and index to show the amount of angul 
lar movement of the coil. Such measuring 
instruments have been made in large num 
bers by me and are now in Wide and exten 
sive use throughout this country and abroad. 
In the present case the movement of the coil 
is not used to measure the current, but is 
caused by a current of a strength adapted to 
the purpose intended-namely, to produce a 
movement of the coil of sufficient amplitude 
and force to actuate the clock mechanism. In 
order to produce Such movement, I find a cur 
rent of very low strength amply sufficient, 
and the additional load of a Well-constructed 
clock-train does not add very materially to 
the energy required. It follows therefore 
that I may place in circuit a large number of 
clocks, each actuated by its own electric ap 
paratus, the operation of all of which devices 

I will be practically simultanous, so that an 
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electric impulse sent over the circuit will ad 
Vance the hands in every clock to practically 
the same extent. I say practically, because 
whatever variation there may be within rea 
sonablellmits-say, for example, one hundred 
clocks-will be unimportant so far as the in 
dication of time with sufficient approximation 
to accuracy is concerned. 

Referring now to the mechanism employed, 
C is a cylinder of soft iron or other magnetic 
material, which is supported by a screw D on 
the brass bar E, which in turn is supported 
on the poles of the magnet A. Between the 
cylinder C and the pole-pieces F of the mag 
net there is therefore an intense magnetic 
field through which the coil B passes. The 
coil B is supported on a shaft G, which extends 
through a central opening of the cylinder C. 
At its opposite end this shaft is held in a suit 
able step-bearing. (Not shown.) Upon it are 
fastened two bars of pasteboard, aluminium, 
or other light material, one of which is shown 
at H, and these support the coil B. The shaft 
G extends through a bearing in the fixed bar 
I, which is fastened to the pole-pieces F. On 
the bar I is a sleeve or collar of insulating ma 
terial J, which receives two bent arms Kand 
I. To the bent-over end of the arm L is se 
cured one end of a coiled spring M, the other 
end of which is fastened to the pivot-shaft 
G. To the end of the arm IK is secured one 
end of a spring M', the other end of which is 
also secured to the pivot-shaft G. These two 
springs may be wound in opposite directions 
to counterbalance and hold the shaft in nor 
mal position. They may be adjusted rela 
tively to one another by suitably turning the 
arms IK and L to tighten or loosen them. The 
circuit connections are preferably to be such 
as to lead the current from one binding-post, 
as 1, through one spring, as M, thence through 
the coil B and out at the other spring Mand 
binding-post 2, as fully shown and described 
in my prior patent, No. 392,387, dated Novem 
ber 6, 1888. Supported on the extremity of 
the pivot-shaft G is an anchor N, which en 
gages With an eScapement-wheel O. The es 
capement-wheel in turn gears with a time 
train, one wheel of which is shown at P, and 
communicates motion to said train. The con 
struction of the train is not fully shown here; 
but any ordinary train, such as is usually 
driven by a spring or weight, can be used, 
the relation of the hour and minute hands 
and the gearing being the same as in any or 
dinary timepiece. It is to be understood that 
motion is here transmitted from the anchor 
to the pallets of the wheel O, and not, as in 
the Ordinary clock-escapement, from the es 
capement-wheel to the anchor. At each half 
vibration of the anchor one tooth of the wheel 
is freed and another one acted upon, and of 
course this vibration may be caused at regul 
larly-determined intervals by simply sending 
a current into the instrument sufficient to 
cause the proper movement of the coil on its 
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axis. An arrangement of two of these elec 
tric clocks, in connection with means of send 
ing an alternately-reversed and direct cur 
rent through the instrument, is represented 
in Fig. 3. The transmitting apparatus is here 
only illustrated in diagram, which, it should 
be understood, symbolizes any form of device 
for accomplishing the same result-namely, 
the transmission of an electric impulse or al 
ternately-reversed impulses through the cir 
cuit. 

In Fig. 3, a represents an ordinary pendu 
lum carrying two contact-pieces bc, which 
are insulated from one another. The battery 
terminals cle are arranged at one side of the 
contact-plates bc, and the terminals d'e' are 
disposed on the opposite sides of said con 
tact-plates bc. The contact-plate c connects 
by wire f with binding-post 2 of one electric 
clock, from which the circuit passes through 
the coil of that instrument, and thence to the 
binding-post 1, thence by wire g to binding 
post 2 of the second instrument and through 
its coil and binding-post 1, and then by wire 
h back to the pendulum-rod a. It will be ob 
vious that when the pendulum moves to the 
left its contact-plates b c will make contact 
with the terminals d'e', and when it swings 
to the right its contact-plates will meet the 
terminals cle, whence, obviously, a current 
from the battery will proceed alternately 
through the wire b, the instruments, and back 
through wire f, and then through wire f, 
through the instruments, back through wire b. 
In consequence of this reversing of the cur 
rent the coils of both instruments simulta 
neously will oscillate first in one direction 
and then in the other, thus causing simulta 
neous vibrations of the anchor N and conse 
Quent movement of the clock-train. For all 
practical purposes it will probably be suffi 
cient to cause an impulse to pass upon the 
line once in every minute or half minute, and 
this may be done either by the vibration of 
a pendulum or by any kind of chronometric 
apparatus. 

I desire to direct especial attention to the 
fact that the motor energy for the clocks is 
supplied by the current which is sent over 
the line and is not developed by the agency 
of electro-magnets, and that the clocks have 
no springs or Weights or other independent 
means of driving them. Where the energy in 
a time system is applied through the agency 
of an electro-magnet there is a constant source 
of error present due to the fact that opposed 
to the variable energizing force derived from 
battery is the practically-constant force of 
the retracting-spring of the armature. In or 
der to overcome this constant force at all 
times, there must be present a large excess of 
battery-power; but where a comparatively 
large current is conveyed there is always more 
or less sparking and consequent destruction 
at the metallic contacts, which soon destroy 
them; and, furthermore, by reason of the fact 
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that contact is made and broken, a powerful 
extra current appears at each clock, due to 
the high self-induction of the coils. 

In order to avoid the effects of the extre 
Currents and to reduce the amount of current, 
which acts injuriously upon the contacts, it 
is customary to construct a shunt around the 
electro-magnets; but the effect of this again is 
to reduce the current below what is needed 
for the comparatively heavy armature and 
associated parts, so that in attempting to cure 
One difficulty another is always met. 

It will be observed that in my device there 
are no electro-magnets to be energized and 
that the motive power is derived from a coil 
which is disposed in a strong magnetic field, 
and the motion of which is due to the reac 
tion of its own field produced by the current 
upon said permanent field. This coil is al 
ways to be made of few turns of wire and of 
small inductive capacity. The motion of the 
coil is simply due to difference in potential 
between the terminals of the instrument, and 
a very slight difference is quite sufficient to 
effect this motion, so that, as I have already 
pointed out, the strength of the current re 
quired is exceedingly small-so small, in fact, 
that theoretically, at least, it is probable that 
as many as one thousand clocks arranged sub 
stantially as herein described might be driven 
at the expense of no more electrical energy 
than is required for the controlling of one 
clock under the existing electro-magnetic sys 
tems. 

It will be observed that in my present de 
vice I actuate the coil first in one direction 
and then in the other by means of an alter 
nating current obtained from a battery. It 
will be evident that I may use a direct cur 
rent to move the coil in one direction against 
the action of a spring, for example, which 
Spring may, when the current is interrupted, 
restore the coil to its original position. The 
current therefore may either directly cause 
the motion of the coil or it may act upon the 
Spring to compress it or wind it, which spring 
in expanding may actuate the coil. 

I do not wish to be understood as stating 
that my device cannot be used to control 
or regulate the clock as well as to drive it, 
for, obviously, this can be done by the appa 
ratus here illustrated by the simple addition 
of a spring, weight, or any other motive de 
vice to the clock-train in the usual way. In 
such case the spring will drive the train, but 
the movement of the latter will be permitted 
and regulated by the vibrations of the anchor 
due to the novement of the coil just as an 
Ordinary clock-train is regulated by the move 
ment of the anchor due to the vibrations of 
the pendulum. The arrangement of the mech 
anism without the driving-springs, however, 
is greatly to be preferred. 
In practice I propose to locate the control 

ling-chronometer at any central station and 
to locate the clocks at different points in cir 
cuit with the controlling instrument, so that 

they will receive an electric impulse there 
from at certain predetermined intervals. 

It will be obvious that the time-train, dial, 
and index here illustrated constitute an ex 
ample of an indicating device which shows, 
first, the number of vibrations made by the 
coil; second, the intervals between the vibra" 
tions, these being the periods during which 
the minute-hand remains at rest; third, the 
number of said intervals, which corresponds 
to the number of vibrations, and, fourth, the 
duration of each impulse, which is the period 
during which the minute-hand is in motion. 
By the term “means of producing a field of 

force herein used I mean any device, elec 
trical or magnetic, for that purpose. By a 
“loop-conductor? I mean a conductor in coil 
or loop form, and so made in order to include 
in its loop a number of the lines of force of 
the field. By the term “indicating device' 
or “device for showing the result of the vi 
bration of the loop-conductor’I mean any de 
vice which imparts such information, whether 
audibly or visibly, or by simple indication or 
by record or register. By the term “chro 
nometric device for causing electrical im 
pulses I mean any device which, controlled 
or actuated by chronometric mechanism of 
any sort, will either establish or interrupt or 
vary the electro-motive force or the resistance 
to the current on the line at certain intervals. 
By “time-train' I mean any known transmit 
ting mechanism which may be interposed be 
tween the motor and the index of any time 
piece. 

I claim 
1. A means of producing a field of force, a 

loop-conductor vibrating therein on the pas 
sage of a current, and a device actuated by 
said conductor for showing the number of its 
vibrations. - 

2. A means of producing a field of force, a 
loop-conductor vibrating therein, a means of 
causing an electric impulse to traverse said 
conductor at intervals, and an indicating de 
vice actuated by Said conductor. 

3. Transmitting time electrically by caus 
ing an electric impulse at predetermined time 
intervals to traverse a loop-conductor disposed 
in a magnetic field, and thereby effecting a 
Series of movements of said conductor and 
the consequent operation thereby of a time 
indicating device. - 

4. Transmitting time electrically to sepa 
rated Stations by causing from a central sta 
tion an electric impulse to traverse at prede 
termined intervals a series of loop-conductors 
disposed in magnetic fields connected in elec 
trical circuit and located at said separated 
stations, and thereby effecting a series of si 
multaneous movements of said conductors 
and the consequent operation thereby of time 
indicating devices. 

5. Transmitting time electrically by caus 
ing alternately-reversed electric impulses at 
predetermined intervals to traverse a loop 
conductor vibrating or oscillating in a mag 
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netic field, and thereby causing said conduct 
or to vibrate or oscillate in alternately op 
posite directions, and thus to actuate a time 
indicating device. 

6. A means of producing a field of force, a 
loop-conductor vibrating therein on the pas 
Sage of a current, and a time-train actuated 
by the movement of said conductor. 

7. A means of producing a field of force, a 
loop-conductor vibrating therein, and a time 
train intermittently operated by the move 
ment of said conductor due to the passage of 
a Current. 

8. A means of producing a field of force, a 
loop-conductor vibrating therein, a time-train, 
and a step-by-step transmitting mechanism 
actuated by said conductor and operating said 
time-train. 

9. A means of producing a field of force, a 
loop-conductor vibrating therein, a control 
ling chronometric device for causing an elec 
tric impulse to traverse said conductor at 
definite intervals, and an indicating device 
controlled by the vibrations of said conductor. 

10. At each of a series of separated stations 
a means of producing a field of force, a loop 
conductor vibrating therein, and an indicat 
ing device controlled by the vibrations of said 
Conductor, and at a central or transmitting 
station a chronometric device for causing 
electrical impulses to pass at definite inter 
vals over a circuit including said loop-con 
ductors. 
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11. The combination, with a time-train, in 
dex, and dial, of a magnet, a coil vibratory in 
the field of force thereof, and transmitting 
mechanism between said train and said coil, 
whereby the motion of said coil is caused to 
actuate said time-train. 

12. The combination, with a time-train, in 
dex, and dial, of a magnet, a coil vibratory 
in the field of force thereof, springs for bal 
ancing and adjusting the extent of motion of 
said coil, and transmitting mechanism be 
tween said train and said coil, whereby the 
motion of said coil is caused to actuate Said 
time-train. 

13. The combination, with a time-train, in 
dex, and dial, of a magnet, a coil vibratory in 
the field of force thereof, transmitting mech 
anism between said train and said coil, where 
by the motion of said coil is caused to actu 
ate said time-train, and a chronometric de 
vice for establishing alternately-reversed cur 
rents in a circuit including said coil. 

14. The combination, with a time-train, in 
dex, and dial, a magnet A, and coil H, vibrat 
ing on an axial pivot in the field of said mag 
net, of a toothed wheel O, geared with said 
time-train, and an anchor N on said coil pivot 
shaft and engaging with said wheel O. 

EDWARD WESTON. 
Witnesses: 

R. C. FESSENDEN, 
A. F. CONERY, Jr. 
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