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In_ 4 reinote Coritrol -switching  system
© ;. yhich has been proposed, use is made of a
.Tesonant, relay which operates only when a
c.,.0f 2. predetermined . frequency “is
sed, .on, the, relay, thus'avoiding the
X'Qgi«pildt wires, for " the opiration

witch apparatus
_resonant. 5 relay S,

Nt iy A 1 3 : L

QT IMpLessing g, syitable operating voltage
;’:ﬁ'tl.lﬁséq,%l.fég.-iréf{ﬁ'%)‘cyi@ P?i.ii‘sthe?le.ctucil -
Sietaiupioh systerh, b arhich the relays are

18- connepted, ror o T T
.My invention will\be:cliimed at the snd
hereof but"will. .be ﬁjx_t_st,';;‘ife'sdljibegl. in’ connee-
n, with the émbodiment of it ‘chosén from
mbodimients  for the sake. of illus-
:.- A“H'_, 17 ! ‘gdra.wmgsform—
hereof.and in which =
o ighre 115 3, diagrammatic ind schematic
s¥Ag W, oL apparatys, embo
26, Mg’ 9 s,
. housing brolkei. a3

~ = grammatically dllg

:tion
-oth

PV, e-of the structure
(Rt B,n;!il}'t Flg« L '_:1 i st a.dIFGCtlonat
-right-angles ‘to the plané of Fig. 2

ur o Kig. 41572 se lonal view taken on the line

< : .

Eig. 5 is-

ol 2 1s an elevatxonal v1e\v drawn _ to an

35 enlarged scale and, ill ustrating the contact

. a[garatus‘..showmiu;pl,an- at, the right and
Ie Gl

... X1g, 6.is a sectional view, taken on the line
626 of Fig. 5. '

a0 . Fig..7is a sectional i'i;éiv‘: f,ak:én:on f.llc"lifne
1—7 of Fig. 5, and . — :

- .- Fig. 8.is a perspective view of a.part of

.the mechanism shown in Figs. 5, 6.and 7.
.. :My invention,will be, described as applied
to the operation of individual street lights 1,
‘supplied, from the genera] seryice secondary
mains.2, 3.and 4, of a sixty-cycle system, but

.the application of theinvention is not limit-
.ed to street. lights, nor to sixty-cycle sys-
tems-.‘ " :. ‘ , T e

... - my invention. use is made of 2 switch 5
.which 1n the embodiment of the invention
‘selected for illustration. ir the drawines is
_operated by means of a plunger 6 actuated

55 ,by two -solenoids 7. and 8, one being ‘used -

for opening the switch and the other for

“claséd or. positively open.-
‘of current to the solenoids
0T bwo'relays generally indicated S€11 and ‘19,
i5 60! proyide a
“quency or rather of a partic
ays, and meapns

~ The frequeticy ywhich e

dying features. of . ; Lo are relays
S0 rosonance and I have 1llust

“contact arm 17, .0 )
through this coil “like poles are induced at

.exceed 10% of the voltage ‘of the cire

closing it. = A quic “action is provided by

a toggle joint 9 having a spring 10 arranged

to force the toggle'into the bent or collapsed
position. This also holds the switch firmly
The ‘application
is controlled by
gach of ‘which. respondsto' the “ipplication
of an dlternating. volthgé of ' particular Fre-

tlar limited range

of frequency,, one range being .used for tho_
the _closing“relay -

opening ‘and another for

n be' uéeﬁ?f'

: ‘the
relays is’ subject. to. some limitations w

hich

will be discussed later."T have found the

sixth and eighth harmoniés of a sixty-cycle
fundamental ‘to' ‘be’ desirable,” that "is 360
and 480 cyclés.” It is imiaterial ‘which ‘of
these frequencies is ‘used ‘with ‘the opening

“relay but it’ will be assumed ‘that the opén-

ing relay is made to” respond t6°360 éycles.,

[i{)

a5

70

75

There are relays having niechanical reso- -

nance and'there ar¢ relays having eléctrical
trated” one’ form

of the latter and I will proceed with a.de-

“scription of that ‘form for the sake of an,

'

. Each relay - a.coil '13
wound s0” as o ‘obtain’’ the maXimum’ in-

onsists 6£°a’coil 13" of - wire

_Quctance without regard to’ the simall Amount

of iron, generally indicated at 14, used with

it “Within 'this, coi] are two g roups of lami-
‘nated iron 15 and 16, one. 15, fixed and the

other, 16, movable,“the latter .carrying a
When current” passes

the ends of thé ‘iron which are at the saine
side of the coil. , These poles then repel and
cause the movable core 16 to move closing

the relay contacts 18 and 19,

to any desired frequency is obtained by con-
necting a condenser 20 in series with the coil

13, the inductance of the coil with'its sinall

The adjustment of thé relay to respond:

80

explanation. of ‘the ' invention ,and’ without ~
‘Intending any limitation of the ‘inverntron,

90

100

iron, cores 14, and the’ capacity of the con- .

= 2

densers being so’¢hosen as ‘to resonate at

“the . desired frequéncy.

It is necessary that the relay should oper-
ate.at a high frequency “voltage ‘6f not’to

by

‘which ‘the relay is connected and this yoltage

‘should preferably. not exceed 5%, in drdér

that the "high' frequency _current: passed
through the. normal load .a of the. circuit
shall be _Inappreciable, but. this - voltage

uit to .

105
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LODd“ﬂSQlS 90 “The thovablé contact of the

should not bé much lower, on account of
the possibility of the occurrence of harmon-
ics 1n the line voltage which would cause
false operation of therelay. It is also neces-
sary that the range of frequency within
which the relay will respond shall -be neither
too large nor too small. If this is too large,
the wl'L)s will not 'bé suffi¢ieritly seléctive
and if too small, the accuracy of adjustment
st be so meat that manufacturing ex-
pense will be unduly high. This may be
controlled by a propet cholce-of ‘the Josses in
the relay circuit, for ‘which. purpose ‘the coil
resistance is the most suttable variable. The
Tosses should De so- adjusted that the voltage
across the combmatlo*x .4t resonant fre—

‘densel 0

The, requencms of 360 dnd 480 (ycles are
chosen 6t the followmo reasofis: (1) The

‘frequency should be moderatl(tz'ly hlgh 'so as

to avoid ff}lce opexatlon du o the passage
of & 1a1ge ¢uirent by ‘the ) nor ol frequency

voltage or by Jow. harmaonics “of the voltage

of large magnitude, (2) since the size . of
the lelay Necessary . to close with a desired
force increases ditectl; \vlth ‘the frequency,
the fré équency must net be.extl emely high in
order to “voui unduly latoe relays, (8) -even
harmonies are. hormally ‘absent. from the
voltage waves of alﬁematmv voltages, and
hence false aperation shoul never occur
when the Yesonait flequenny approximates
an even harmonic. The fiequencies chosen
seem {o be:the best compromise betiveen these
)less confhctm« Tequirements- “but
othet frequencies betweep the limits of about
300 to 1000 cycles ynay.be used-if desired.

The ‘tivo, telay chrcits 21 ‘and 93 are

) connevted pelmanently across, the Supply ter-

minals 23 and 24, the sw1tch so'lenmds 7 dand

8 are. each connqcted across “the same terml—
“nals in géries with their respe\,uve relay con-
“tacts 18 and, 19 a.nd pmferab]y with 4 sw1tch
.25, w'Inch vill ‘open the. solenmél ciicuit 20,
‘branch’ 9. or hranch 28 and: leaa 20, at or

héar, the end ‘of the stroke of the sw1tch

plunger 6, and. the, lamp 1 or cther utiliza-

tion device. (ontrolled by the switch b is also

" conmected across the terminals by 81 through
‘the switch.

ReferrmD more, partlcular]y to Figs. 2-to

6,32 i is a base. ‘shown as circular and from it
Tise a pair of spaced and. dnmetncally ar-
tanged standards 83, surmotinted by-a cap

34 between which and the base extends an
‘shell 35. On the-base are. mounted
Cotitdcts of ‘the Switch 5 and the

switch 5 is. shown in the- form of .a disc.

Lugs 86 on 'the standards 33 properly sup-
-Pf.o'

t ‘the t:odgle Hitiks 9 'whith are arranged
1 pairs’ ‘betietn the springs 10. A vest 1

oarrled by ‘and "betivien the ‘standitds Siip-

‘attached another

__'operated are 1mpressed upon‘the distr
“néins 49 and 50 at any desired centrdl point -

N by supe1pos1nor upon the voltage of i
1

"trolled. The

_novmal frequency drop acros

_inductance.

1,674,767

ports the coils 7 and 8, and arms 38 extend-
ing from the standar ds 33 carry the spools
39 upon which the coils 13 are wound and
these spodls are shown as equipped with
square heads, Iig. b. From one of the
squate heads of the spools extends a braclket

40 to which one c¢nd of the fixed mass of

iron 15 is aftached and which is provided
with one element 41 of a knife edge pivot.
To the other end of the part 15, Ifig. 7, is
element 42 of a second
knife edge pivot. The movable mass of iron
16 1s pivoted to these elements 41 and 42 for
which purpose the patt 16 is pr ovideld with
nife edge pivot ¢lements. The suppmt 43
for the ﬁxed element of the contact 18 is.also
ciiried ‘by the spool head. " The stahdards
‘88 carry a rest ‘44 which carries the fixed
contacts of the switch 25 6f which thé mov-
‘able brldge -element 45 is carried by the
])’hmver 6, and these fixed contadts are the

~one, 40, relthely wide, and the ofher’'in

tiva p'uts 47 sind 48 éach velativ e]y narrow,
and they are spaced apart.
‘closés 'tlie contact. 18 ‘the p;rth 01 the cireuit
is ‘from 24, 29, 46, 45,°48,°18,728, 7 and
26 ‘to 23, so that the switch 5 15 open aind
h opemnO' has’ ‘broken the n'\th between 45
and 48, the sprlrms 10, serving to Keep “the
sw1tch open, When relay 12 ¢ldges the. con-
tact 19, tlie path.of the circuit is froifi 24; 29,
46, 45, 47, 19, 27, 8 and 26 ‘to 23} <o‘that
the SWItLh is closed and in closing Haé‘brolken
the path betweén 45 and 47, the sprmgs 10
Setving to keep the sivitch closod _

“The hw'h freqtienidy Tmpiilses by mireins of
which the relays and hence the' switéh ate
ibution

but ple‘ferably ‘at the sub-station 51 from
whidh €hié miatis ate supplied. “This is done
oFmal
requency 'ug‘h Fragliency ‘voltage of the
proper iagnitude and of the ﬁcquency hee-
‘ossary for opcmtmcr the désived relay.: “This
qupeyposmlon 18 acco*nphshed by’ the. ter-
‘pordry Thseition of an inductancé 52 into
one af the wires 49. of the circtit ito ‘be ‘con-
‘value ~of “this ‘inductiance
should be as large as poss'blo bt sinill
énough so that at Full load of the circult the
indiictands
will hot cause'an excessive disturbance of the
novmal civeuit voltage. This drop ‘may be

59 of the lint’ xolfzwe causing a2 to 3145%

flactuntion’ denendmzx on'the load power 'fd(.-
tor. A smtﬂble Tigh frequency Voltawe is
then iinpressed across the terminals of this
This inductance and the *ligh
frequendy ‘generator 53 with suitable- COIIthl
Form fhe cssential ‘parts of .the ajpparatus,

‘but econorny and safety reqiiire. additional

elements. The high freq‘lenC) .curtetit ab-

“sorbed hy the inducthnce will be’large but
‘since it 15 a lagging ciitfent whsorbed inatnty
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by the .inductance 'as . magrietizing ‘Ccurient
it .may be neutializéd' by connecting 'a ‘suit-
able condenser 54 in"phrallel’ with’ the' iin-
dictance, the Tehding dirrent’ {bsorbed “by
the condenser. beirify just sufficient to'supply
the lagging Gurrent of the induttince. = The

- net current supply frointhe High' frequericy

30

generator will thep bé'thiit required to sup-
ply the'loSses in“thé indiictance 52 and 1
the condenser 54, and to supply the high fre-
quency. current to the devices cohiected’ to
the distribution ‘mains ‘in¢luding the relays
11 and 12 of such switches as are used on the
circuit. Since the circuits leaving substa-
tions usually operate at voltages which are
dangerous, 1t is necessary to insert an in-
sulating transformer 55 in the circuit 56,
the preferable location for this transformer
being between the inductance 52 with its con-
denser 54 and the high frequency generator
53. This transformer may have any ratio
desired in order to adapt the voltage of the
high frequency generator to the require-
ments of the control system.

When the primary distribution maing 49
and 50 operate at 2300 volts, a ratio of one
to one will be found suitable. It is also
desirable to insert a condenser 57 in series
with the high frequency supply in order to
prevent the low or normal frequency cur-
rent from passing through the high fre-

* quency generator while allowing the passage

35

40

o]
=]

60

65

of high frequency currents. This may be
placed in either the high tension or the low
tension side of the transformer 55, but is
preferably located on the low tension side
for the sake of safety. The magnitude of
the cendenser capacity is not important but
is- preferably such as to approximately neu-
tralize the inductance of the transformer
windings. In its preferred form therefore
the complete high frequency source consists
of an inductive reactor of about 5% drop
(based on full load normal frequency) in-
serted into one of the supply lines with suit-
able switches 58 and 59 for short-circuiting
the inductance and for removing it from the
circuit, a condenser 54 adjustable to reso-
nance at all relay operating frequencies con-
nected in parallel with the inductance 52,
an insulating transformer 55, a series con-
denser 57 whose capacity will approximately
neutralize the inductive drop of the trans-
former at the average relay frequency and

a high frequency generator 53 with a vari-

able speed drive 60 to adapt it to the various
frequencies necessary together with suitable
control switches 58 and 59, rheostats and
instruments, not shown because too well un-
derstood to require illustration.

The high frequency voltage thus super-
posed on the normal frequency voltage will
pass currents corresponding to the high fre-
quency voltage and impedance through all
devices connected across the mains including

3

the relay coils of the Switchds. +“This eur-
rent, will ‘return 't the high®frequency gen-
eriitor “throtigh the other wire or’ wires of
the circuit ‘#nd’throngh'ths: trinsforiers ‘or
other “soutce’ of Hormal® fréquericy’ power.
These ttilizatioh devices May be -connected
to the primary mains through transformérs,

70

in which’ case! thie “high' fréquency voltage .

will be-transforined ‘in ‘a“manner similar!to
the tranisformation of'the power’supply. 'ex-
cept ‘that the drop in the ‘transformer: will
be" somewhat' 14fger ‘in propottion.: Ag: de-
scribed above, the application is made to a
single phase circuit or one phase of a poly-
phase circuit, but if the power is distributed
by means of some polyphase method having
a common neutral grounded at not more
than one point, all of the phases may have
the high frequency voltage superposed si-
multaneously by introducing the high fre-
quency voltage into the common neutral.
The high frequency may be applied as de-
scribed above to one of the circuits leaving
the substation and then to another and so on
or the entire group of circuits leaving the
station may be energized simultaneously by
introducing the high frequency voltage into
the wires supplying the station bus on either
the primary or secondary side .of the sub-
station transformers 61.

As described above my invention is ap-
plied to the control of a single utilization
device but its application is not limited to
the control of a single utilization device but
1t may be used to control any number of
such devices by duplication as, for example,
all of the street lights in a given territory
may be controlled by individual switches for
which purpose my invention is particularly
suited.

Also this group of devices may be sub-
divided by using control relays selectively
responsive to various ranges of frequency so
that certain subdivisions of the group may
be operated or controlled independently thus
for mstance enabling the number of lamps
to be adapted to the requirements for illu-
mination.

While my invention has been described as
applied to devices supplied from alternating
current mains, 1t is not limited to this form
of supply and may be applied to direct cur-
rent mains with a few obvious changes in
the method of introducing the relay operat-
ing current. In this case it will not be nec-
essary to use such a high frequency, approx-
imately sixty cycles being suitable in this
case.

I claim: '

1. In resonant remote control switching
apparatus adapted to be operated from cus-
tomary constant potential mains by super-
imposed currents of proper frequency and
voltage, means for impressing said superim-
posed currents upon the mains which means

-1
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include, in sybscombipation ap indugtapce
inserte, in serjes-in oneof the ynajng, 3 high
{requency,. ggnegator for impressing. high
freguency. valjage agrass the indugtance, a
trapsformer. .hefween, the indugtance. and
genexatoy, and. condensers of. which one 1s
cannected, in, pargdlels with gne, Q_f{:thg? wind:
ings: of the. transforiner and..of. which, the
othern is, in-series: with the,generafoy. .

2. In yesopant remote. control, syitching
apparatus.adapted tp be operated from cpg-
tomary cansiant. potential. maips- by, super-

1,874,757

ipqosed. cyrrents of, proper. fregpency and
voltage, means for impressing said super-
imposed, cyrrents. upon- the mains which
means inglude in sub-combination an induc-
tance ingeripd. in series in one of the mains,
a_high frequency glen,er%tgri for impressing
high™ freqiency. voltage across the induc-
tange, a {ransformer hopween fhe inductance
apd, generatar, and.. canderiser, connegted in
parallel with, ope of the windings of the

transformer.
GLIFFORD, W, BATES.
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