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UNITED STATES

WILLARD M. MINER,

OF PLAINFIELD,

Patent OFFICE.

NEW JERSEY.

ELECTRIC SYNCHRONOUS APPARATUS.

—_——_ . - . ——————

SPECITICATION forming part of Letters Patent No. 702,453, dated June 17, 1902.
~ Application filed July 25, 1901, Serial No, 69,643, (No model.)

To all whom it may conceri:

Be it known that I, WILLARD M. MINER, a
citizen of the United States, and & resident
eld, 1n thecounty of Union and state
of New Jersey, have invented certain new and
useful Improvements in Electric Synchronous
Apparatus, of which the following is a speci-
fication.

My invention relates to a synchronizing ap-

paratus fortelephonie, telegraphie, and other

purposes, and more particularly to that class

of apparatus wherein the fiow of synchroniz-
ing-current on a local circuit through the ap-
paratus or part of the apparatus to be con-
trolled is governed by the action of a vibrat-
ing or oscillating lever or other device kept
in vibration or oscillation synchronously with
pulsations or reversals of current on a main-
line circuit by means of a relay which con-
trols the circuits of the actuating magnet or
magnets for the vibrator. |

In apparatus of this character difficulty 1s
frequently experienced from the sticking of
the relay-contacts, by reason of which and
other conditions well understood 1n the art
the apparatus has heretofore been unreliable
and uncertain in its opemtion

The object of my invention is to remove the
difficulties heretofore experienced 1n the use
of appliances of this nature, to which end
my invention consists in a peculiar manner
of combining the synchronizing-relay with
the circuit or circuits for the actuating-mag-
nets of the vibrator, whereby sparking at the
contacts of the relay and the tendency of the
same to stick are entirely obviated.

My invention consists, further, in thenovel
application of an electric lamp as a shunting,
resistance to the vibrator-magnets for the
purpose of taking up and preventing the
sparking at the contacts of the relay.

Briefly stated, my invention consists in the
combination, with the actuating magnet or
magnets for the vibrator, of a synchronizing-
relay controlling over its contacts suitable
connections whereby a short circult for a

snitable source of energy may be closed and |
. cult of higher voltage or potential than is re-

opened around said magnets alternately, as
hereinafter more particularly set forth.

My invention consists, further, in the com-
bination, with the aforesaid circuits for the
vibrator-

vibrator-magnet connections.

magnets and the relay-contacts, of a |

' non-sparking device placed in shunt across

the terminals of one or both magnetsfor the
vibrator, whereby sparking and sticking are
st1ll more effectually prevented.

The invention consists also in the novel
manner of maintaining the field for the motor

' to besynchronized, as more particularly here-

inafter described and claimed.

My invention consists also in the novel
manner of furnishing the operating-current
for the vibrator-magnets from a circuit hav-
ing a potential higher than that required for
operating the magnets themselves, while aft
the same time providing a shunting - resist-
ance or non-sparking device for the contacts
of the synchronizing-relay, as will be herein-
after more particularly set forth and then
specified in the claims.

I have in the accompanying drawings illus-
trated my invention as applied to the con-
trolling of the flow of current on a local syn-
chronizing-circeuit wherein a mechanism or
device is maintained in synchronism by re-
versals of current on the circuit for the arma-
ture of an electric motor connected to the
apparabtus whose movements are to be madeo
synchronous with those of some distant de-
vice connected with the line-circuit. Thus
i have shown the vibrator as controlling the
circuit of the armature for an electric motor,
as shown in the patent of E. J. Patten, No.
428,222 but, as will be readily understood,
the vibrator might operate upon a circuit and
devices of any desired nature suitable for se-
curing a synchronous control of a moving de-
vice. ‘

[Figure 1 is a general diagrammatic repre-
sentation of an arrangement of apparatus
embodying my invention. Ifig. 2is a simpli-
fied diagram of the synchronizing-relay and
Fig. 3 1llus-
trates diagrammmatically a modification in the
nature of the antisparking devices employed
as a shunt to the vibrator-actuating magnets,
Figs. 4 and 5 illustrate other modifications.
I‘lg. 6 illustrates the manner of operating one
or move sets of vibrator-magnets from a cir-

quired for sald magnets-—as, for instance, a
one-hundred-and-ten-volt eircuit.

Referring to Fig. 1, 2 indicates a polarized
relay kept in vibration by reversals of cur-
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rent over a main line 5 in any desired man-
ner—as, for instance, as described in Patent
No. 426,222, granted to If. J. Patten. 4 indi-
cates the actuating-magnets of the vibrator
which controls the flow of current on a local
cireuait 5, passing, as herein shown, through
the armature 6 of an electric motor in the
manner deseribed in said patent for the pur-
poseol maintaining a synchronous movement
of said motor and the deviee or deviees con-
nected with the apparatus which produces
reversal of current on the line 3.

The reversals of current upon the circuit,
5 keep the motor-armature in synchronism
througeh the connection of the armatnure-coils
with the commutator in the special manner
described in said patent.

The reversals of current on the circuit are
secured through the action of the vibrator-
lever 9, which controls the flow of the local
batteries 10, having oppesite poles connected
to the contacts of the vibrator-lever and a
common connection to one pole of the circuit
9, as clearly indicated. When the two sides
or halves of the vibrator-lever are connected
to the other pole of the cireunit 5 through suit-
able contact-springs, asshown, then the action
18 obviously to eause eurrents of reversed po-
larity to flow over the circuit 5 from the bat-
teries 10 in synchronism with the movements
of the vibrator-lever.

In shunt around the confacts of the vibra-
tor-leverare placed spark-preventing devices,
such as liquid condensers 11 and plate-con-
denser 12.

IFFor a fuller nnderstanding of thoe action of

the apparatus so far deseribed reference may
be had to the Patent No. 428,222,

The field of the motor i1s maintained by ex-
citing it from the same batteries 10 which
are controlled by the vibrator. This is done
by taking oif a shuntconnection 20 from the
ouiside terminals of the double or split bat-
tery 10, as shown. In this arrangemont it
wiil be observed that the batteries supply an
intermittent current through the contacts of

the vibrator and a continuous ecurrent for the

field of the machine, whereas the practice in
this art has heretofore been to use independ-
ent sets of batteries or generators for the vi-
brator-circuit and for the field-circuit of the
machine, respectively. By my arrangement
not only is the number of cells which it is
necessatry to care for greatly diminished, but
thore 18 also a positive advantage in that the
fleld-magnet coils act to assist in absorbing
the spark at the contacts of the vibrator and
further operate to take up any discharge-cur-

rent of the static condensers which may then :

discharge through the field-magenet coils in-
stead of over the contacts of the vibrator, in
which latter case the spark might start an are
which would then be maintained from the
local generator and would result finally in a
welding of the contacts together. The pres-

ence ol the field-magnet in the shunt-cireuit
tends, however, to doaway with this fraquent
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source of troublein synchronizing apparatus

of the general character heretofore emploved.

‘The vibrator-lever 15 of the polarized relay
operates bebween two contacts connected di-
rectly to the poles of asunitable generator 14,
and the poles of the same generator also con-
nect directly with terminals of the coils of
the actuating-magnets 4 for the vibrator,
while the coils themselves are connected to-
cether, as shown, so that there is in the ab-
sence of other econnections a continuous cir-
c¢ull through the two cotls 4 from the battery
14. At the junction of the coils, however, a
connection 15 is made with the lever 13 of tho
nolarized line-relay, so that as said lever vi-
brates it will operate to short-circuit first one
coll <+ and then the other coil 4 of the vibra-
tor; but when in position to short-cireult one
of satd coils the short eirenit of the other coil
15 opened, so that the ecurrent from the bat-
tery or generator 1.Lwill flow through the lat-
ter coil and energize the magnet so as to ac-
tuate the vibrator-lever. In the position 1n
which the parts are shown with the lever 15
against the left-hand contact current will be
shunted from the left-hand coil 4, and the
current from the battery or generator 14 will
flow from one pole through the right-hand
coll 4 and by way of connection 15 back to
the opposite pole of the battery. When the
lever 15 reverses 1ts position, the short cir-
cult formed around the left-hand coil 4 will
be Dbroken and short ecirenit established
around the right-hand coil 4, as may be read-
1ty traced on the diagram. Dy this means
the vibrator-lever is caused to follow the o0s-
cillations of the relay-lever 13.

By following connectionsit will be seen that
there 1s a closed cireuit for the colils of cach
magnet, although one only of them is in ac-
tion abt a time. This may be more readily
seen by reterence to the simplified diagram,
Fig. 2, from which it will appear that at thoe
mmstant of brealking the short circuit of the
right-hand magnetd,forinstance,a discharge-
path for the extra current {rom said coil will

xist through the other coil and through the
generator or through any spark-preventing
deviece, such asplate-condenser 16, which may
be employved across the terminals of the coil,
as indicated. It will also be seen that there
1salways apath provided for the eurrent from
the generator 14 independently of the con-
trolling-contacts governed by the relay-lever
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15,and that hencethere is no opportunity for

the flow ol thecuarrentfromsaid batterv across
thiecontacts, so as to produce sticking. Any
tendeney that may exist, however, to the
formation of a sparlk or welding current at
the contacts i1s effectually removed through
the presence of the spark-preventing device
16, which is placed, as shown, across the cir-
cult or in shunt to the coils of the actuating-
magnets. In Ifig. 2 this spark-preventer is
shown as a plate-condenser. In Fig. 3itcon-
51508 of an ordinary incandescent lamp 17, to-

| cetner with the plate-condenser 16, said lamp
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and condenser being placed in series. In
IFig. 4 the spark-preventer consists simply of
an incandescent lamp 17, placed in shunt to
both coils of the vibratorina similar manner
to the spark-preventer illustrated in Figs, 2
and 3.

Instead of placing the lamp or lamps in
shunt to both coils a lamp may be placed in
shunt to each coil, as illustrated in Kig. 5,
where two lamps 17 are shown both connected
to the circuit joining the coils 4 with the vi-
brator-lever 15 and each connected to the

wire joining the coil with the contact for the

lever 13.

I find in practice that by the use of an or-
dinary incandescent Iamp arranged 1n any ot
the ways shown a very e fectual non- -spark-
ing action may be secured and one far su-

'perior to that hitherto secured in devices of

this general nature by the use of plate-con-
densers, resistances, &c., as set forth in the
United States Patents 498 222 and 428,221.

I am aware that incandescent lamps have
been used asan artificial resistance, but I.am
not aware that they have been employed 1n
the relation to the contacts of the vibrator,
as herein set forth. Thelr practical effect
in absorbing the extra currents generated
throngh the operation of the vibrator is a
very decided improvement, as I have found
in actual practice, over the results obtained
heretofore by the use of resistance-coils and
condensers, which, while theoretically well
suited to the purpose, do not act with uni-
formity in the relation described, so that the
contacts of the vibrator will be welded to-
gether sometimes by the efiect of the dis-
charge from the condenser. -

I am unable to state positively to what the
improved action of the incandescent lamp 1is
due; but it may possibly be attributed to the
fact that 1fs resistance is completely non-in-
duetive, and there is also an advantage to be
attributed to the fact that its resistance de-
creases in alarge ratio with the heating of the
filament,due to the passage of currentthrough
1t. 1t thus changes with the pressure in such
a manner as to dissipate the discharge due to
the interruption of the current-flow, the high
pressure due to thisinterruption causing the

-resistance to decrease momentarily and allow

current to pass with greater ease. DLy thus
atfording a good dlschal ge-path for such ex-
tra-pressure current generated in any part of
the apparatus and by preventing sparking at
the point of interruption the device acts ef-
fectually to prevent a welding of the contacts
of the vibrator together by t,he flow of cu 1‘1‘612113
from one to the othel

When it is desired to supply one or more
sets of synchronizing devices from a one-hun-
dred-and-ten-volt cireuit and to obviate the
necessity of winding the vibrator-magnets for
such high voltage, an arrangementsuch as in-

dicated in Fig. 6 may be employed, wherein

the desired difference of potential for the op-
erating-circuit of the vibrator-magnets is ob-

L

i

v
L

tained by the use of incandescent lamps or
other resistances, and the resistance is made

. to operate at the same time as the spark-pre-

venting device in shunt across the terminals
ol both vibrator-magnets, as illustrated in
Fig. 4.

In the diagram Ifig. 6, 18 indicates supply-
wires having a potential of, say, one hundred
and ten volts. 17 indicates four incandes-
cent lamps of any desired resistance suitable
for the purpose and connected in series with
one another across the supply-wire 18. In
shunt to one or more of said lamps, depending
upon the operating voltage required,is placed
the operating-circuit for the vibrator-mag-
nets controlled by the lever 13 of the polar-
1zed relay in the manner shown. As will be
seen, a dilference of potential, depending
upon the resistance of the lamp so shunted,
ex1sts at the terminals of the supply-circuit,
and the lever 135 operates to shunt such po-
tential from the magnets 4 alternately, while
at each shunting action produced for one
magnet 4 the cuuent is allowed to flow
through the other. It will be seen also that

the lamp 17, around which the supply-circuit

forms a shunt, stands in the same relation to
the apparatus as the lamp 17 in Fig. 4 and
operates, in fact, as a spark-preventing de-
vice. It 18 also apparent that any number of
actuating-circuits might be tapped off from
the series of lamps 17 dependent upon the
number of lamps so employed in series and
upon the voltage required for operating tho
vibrator-magnets., Itisalsoobviousthateach
shunt connection from alamp might be used
as a supply-wire or bus from which a number
of operating-cirenits for the vibrator-magnets
may be connected in multiple, as clearly
shown in Fig. 6.

What I claim as my invention is—

1. In a synchronizing apparatus for tele-
phonie, telegraphic and other purposes, the
combination substantially as described of a
synchronous vibrator, a pair of actuating-
magnets therefor, a synchronizing-relay and
contacts and connections as described where-
by said relay may close and open shunt or
short circuits for a suitable source of energy,
around sald vibrator-magnetsin turn, as and
for the purpose described.

2. In a synchronizing apparatus for tele-
phonie, telegraphic and other purposes, the
combination substantially as deseribed, of a
vibrator, a local synchronizing-cireuit con-
trolled thereby, an actuating magnet or mag-
nets for the vibrator, a synchronizing-relay
responsive to pulsations or changes of elec-
trical condition periodically produced upon a
main line and contacts and connections

whereby the relay-lever may alternately open
and close a shunt or circuit for a suitable
source of energyv around the vibrator-magnets
in turn, as and for the purpose described.

3. In a synchronizing apparatus for tele-
phonie, telegraphic and other purposes, the
combination substantially as deseribed of a
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vibratorcontrolling a local synchronizing-cir-
cult and a main-line relay responsive to peri-
odical reversals of current on a main line,
actuating-magnets for the vibrator provided
with circuits and connections to the relay-
contacts and to a suitable generator whereby
a short circuit for said generator may be
closed around said magnets alternately, and
a spark-preventing device 1n a shunt across
the terminals of one or both magnets for the
vibrator, as and for the purpose described.
4. In a synchronizing apparatus for tele-
phonie, telegraphic and other purposes, the
combination with the vibrator and its actu-
ating-magnets, of the line-relay, a sunitable
source of electric energy and contacts and
connections as described whereby a short cir-
cult for the generator-current may be com-
pleted around said magnets alternately and
synchronously with the main-line pulsations
and an electric lamp placed in a shunt across
terminals of the vibrator-actuating magnets.
5. In a synchronizing apparatus for tele-
phonic, telegraphic and other purposes, the
combination substantially as deseribed with
supply-wires or connections 18 leading from
a source of any voltage or potential, of two
or more lamps placed in serics across said

702,453

wires, a vibrator having a pair of actuating-
magnets, a relay controlling the flow of cur-
rent through said vibrator-magnets in turn
and a local supply-circuit for said magnets
formed by a shunt around one or more of said
lamps and including contaets of the relay, as
and for the purpose desecribed.

6. In a synchronizing apparatus, the com-
bination with an electric motor of a vibrator,

30

35

generators connected alternately to the ar- -

mature of the motor by the action of said vi-
brator and a field-magnet circuit for the mo-
torsupplied by a shunt from the outside ter-
minals of said generators.

7. In a synchronizing apparatus, the com-
bination of an electric motor, a local genera-
tor, a vibrator controlling the connection of

the generatorand motor-armature, and a field-

magnet circuit connected to said generator
but 1n shunt to the armature and vibrator
contacts.

Signed at New York, in the eountyof New
York and State of New York, this 26th day of
June, A. D, 1901.

WILLARD M. MINER.

Witnesses: |
DELBERT H. DECKER,
KranL 1. LAWLER.
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