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To all whom it may concern:

Be 1t known that I, ALBerT (FOLDSTEIN, 2
citizen of the United States, residing ait
New York, 1n the county of New York and
State of New York, have invented a certain

‘new and useful Improvement in Klectrical

Signaling Systems, of which the following 1s
SpBClﬁC&thIl
The invention is an electrical swnahng
system, and-consists in the construction here-
set forth, whereby an accidental
oround occufrring in one or more loops of a
plumhty of loops connected 1n series 1n the

circuit will not prevent signals being trans-

15

niitted to a receiving station from any trans-

~mitter 1n any of said loops.

The accompanying drawing is an elec-

 trical diagram, showing the “invention by

20

 series 011(311113 Wlﬂl the source A of current-

29

‘conventional symbols.

“to be read unitedly, Fig. I being placed on
the left of Fig. 2.

F; 1gures 1 and 2 are

Three loops I, 11, IIT are here shown 1n

which 1s grounded at G. In each loop is a

transmitter T, 17, T? each comprising a
code wheel \’I on the Shaft of which 1s a
cam N, having a notch o in its rim. Bearing

- on the cam 1s a switch arm » which 1s con-

30

‘nected to ground—as at -G, G2 or G2.
the code wheel M is at rest, the downwardly -
bent end of arm n enters. notch oin cam N and

When

80 opens the ground connection. Fach wheel
M 1s rotated by any suitable means, released

. ._ .3_- .

- or.otherwise controlled by the 0pemt0r when
©a signal 1s to be sent, and, in rotating, said

.wheel makes and bl eaks c1rcu1t between the

._-Tsprmn' arms 7, m
. .hne c,onductors Df the three loops I, II, ITI

. are shown at a a’y a® a® and a* aﬁ 'aso that all
40 0f the parts shown on the right of the line

in the usual way. The

@, z, 1n the drawing are located at the re-

45

~ ceiving station, to which the signals are sent
.. over the line conductors from the several
. transmitters T, T, T2

The magnets D and

O3 respectwely contiol their switches d, e to
- make and break local circuit at 1 and 2. In
selrcult with-switches d, ¢
-are a local battery 1. and glow lamps P, Q,,.
the whole located at the receiving Sta,tlon
7,and constituting a tr anslating device for S10-

and contacts 1, 2

. nals coming over ihe line from tra,nsmlt’rercs

T T,

The magnet I has two colls, and

_?When one over-bqhnces the other, controls

. 1its switch
55 The magnet B controls its switch & to make | in loops 1T aﬂd 111, to wire 42, contact 19,

7 to make and break circuit ‘at 3.

from non-grounded

~tact 12, wire
member a of 100p I, switch M, SW 1‘[(2]1 m”

and break circuit at 4 and 5, a,nd its switch b’
to make and break circuit at 6. The magnet
H controls its switches A, 2’ to make and
break circuit at 7, 8, 9, 10.
has 1ts switch lever formed of a number of
mutually 1nsuhted sections u’, u?, u®, u*, ub.
The section #’
section w2, at 18, 14, 15: the séction 2, at 16,
17, 18: the section 14 at 19, 0, and tlle sec-

tlon w®, at 21, 22, 23, 24.

Assocmted with each loop I, II, III 18 4
thermostatic circuit closer Tach' of “saxd
circult closers consists of a thermostatic bar
S’, 82, 8%, which may be made of two metals,
2s steel and br ass, and supported at one end

On each bar are two heating coils 25 and 26.
~ When one or the other or both of the coils

. The magnet U

closes .contacts at 11 12 the |

80

65

70

on a bar are heated, the bar bends to close-

and open certain circuits. The switches

~controlled by each bar S, 82, S* are alike,

so that the description of the set governed by
bar S’ applies to all three.. On the fr ee end
of bar S” are mounted the switches ¢/, s2, §°,

75

st, insulated from one another and from the
&0

bar On switch s 18 mounted a switch s°
which. is insulated from switch s2.

5, at 29, and the switch s* at 30. Wlen

- -the bar is heated by the passage of current
through one or both of the coﬂs 25, 26, as -
the case may be, then switch' s’ opens circuit.

at.27: s opens circuit at 28 and closes circut
at 31: s* opens circuit at 29 and cloqes C1r-
cuit at 32: s* opens circutt at 30, and §” closes
circuit at 33. The magnet V, like the mag-
net F, has two coils, ‘and when one over-
balances the other, controls its switch 2 to

close at 34, a local cireuit including a bat-
A thermostatic bar
'S, stmilar to bars §’, $%, S but having one
-heatmg coil 35, when heated by -the passage
‘of current, closes contact at 36.

L’

tery and lamp P’.

"The metallic circuit proceeds as follows:

e 37, wne 38, contact 11, switch u ,
9.. contact 27, switch 3

wire
hne

line member « sw1tch §*, umtact 30, ere
40, contact 13 SWltoh 12, contact 15,
41 through the stmilar p..—lrtq sontrolled by
the switches of thezmoshtm bars S* and S8

W 1re

- When
the bar S’ is cool, no current then pflssing
through the coils 20 26, the switch s” closes -
_cucult at 27 ; the switch. s?, at 28; the switch

85

90

95

100

pole of source A, to
magnet D, one coil of neutral mfm‘ne’r I,
con-

1
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switch ut, contact 20 ere 43, other coil of 1' swmgs its SWltCh jto close clrcult at contact.
- magnet - F switch h contact 7, wire 44,

I-ew1tch b, contact 4, magnet B and grounded

' “transmitter T,

pole of source A.

The normal operation of-the system 1s as

follows: When- signals are sent, say from

"~ to ground G'r’ ‘thus energizing the magnet
" F to close conta,ct at 3, which point is con-

10
15
20

25

nected by wire 45 and junction 46 to non-
grounded pole of source A. Two branches

are thus established from switch f, namely,
(1) through magnet H to ground G*; (2)

by wire 47 through coil 35 of thermostatic |
Magnet H being ener-

- gized, opens circuit at 7 and 9, and closes
~ -circuit at 8 and 10. Inasmuch as magnet F
is ‘not retarded in its response to the taps

bar S to ground G

of the signal from transmitter T, the: coil

~of bar S is not traversed by a current for a
sufficient period of time to cause said bar

to close circuit at 86. - On. the other hand,
magnet H should be made with sufficient

lag so as not to respond to the signal taps.

By reason of the opening of the circuit at

- 7, magnet B which is normally energized

18 caused to fail, so that its switches 6, b’

open circult at contact 4 and close clrcult

. at contacts' 5 and 6. Two leads from the

- 30

89

- K, switch A/,

40

45

wire 41, contact 15,
wire LLO contact 30, switch s
of ]oop I, transmitter T and
* O Consequently both magnets D and E are ac-
tuated by the current 1mpulscs sent by trans-

non-grounded pole of source A now exist

as follows: (1) from source A, to m*‘lgnet

D, one coil of magnet F, wire 8{, wire 38,
; contact. 12, wire 39,
and line member a. of -

/

contact 11, switch u
contact 27, switch ¢’,
loop 1 throutrh transmitter T to ground G’.
(2) from source A, to Junction X magnet
contact 10, wire 48, contact 8,
swﬂ:ch A, other coil of macrnet Ii wire 43

static bars 5% and 57 |
contact 15
to meimber-a’

oround G,

switch w7,

-mitter T, and both lamps P, Q translate the

50

signals vzlsually As soon as the tr ansmitter

T stops—say having completed its rota-
tion—the ground Gr’ is removed from the

system and magnet B becomes deénergized,

~ opening circuit at 3, and causing magnet H

89

now established from junction X:

to fail, “thus 0pen1ng circuit at 8 and 10 and
- closmg circuit at- 7 and 9.

Two cireuits are
(1) by

- magnet E, to junction Y, (2) by magnet D,

60

one coil of magnet If, throuﬂh looPS I, II

II1 succeeswely, by wire 43, fo other coil of

magnet I, switch A, contact T, wire 44,

switch -6, contact 5 5, wire 49, polarued 111&0‘-

- net J, wire 50, to junction Y. Then, from

85

]unctlon Y, by wire 51, to switch A’ contact
9, wire 52, resistance 53 switch Z)" contact
6 to %rounded pole of source A. Ma,gnet J
now

there 1s constant connectlon |

by the switches w,
magnet U. Thus 111 the case of bar- S, tor

other terminal of said coil.
same bar 1s short- (ncmted as followe Hy onl
co1l 26, to switch st

emg energized by a reverse current ' line member a of loop I to Z

986,825

54, whén the circuit is estabhshed from

source A, to junction X, magnet E, ]unctmn
1 XY, wire 50 contact 54, SWltGh j, wire b5, re-

sistance 56 magnet, B to gr ounded ole of

‘source A: 'thus energlzmg ‘magnet B and
restoring the metallic circuit as originally

described. Magnet B is given sufficient lag
so that it Wlll not be caused to fail by the

momentary interruptions due to the opera-
tion of. the transmitters; nor until after its .
circuit hias been opened for some predetel— -

mined period. of time.
I will now describe the operatlon of the

| system under abnormal condition of a
ground occurring in any one of the loops—
‘say, for example, at Z in member a of loop
I. The immediate effect of the ground is
to unbalance magnet F, which closes circuit

at 8. .This energizes megnet H, with the

results already described. Beca,use now ‘the
| ground is kept on, the current can heat coil
85 of bar S, c&usmg the free end of said
bar to close contact at 36, thus establishing

the following circuit: from ron-grounded
pole of source A, to ]unctlon 46, wire 45,
contact 3, switch f wire 47,

30, magnet U to ground Ge. Ma,rrnet U
thus becomes energized, opening contacts

11, 12, 13, 14, 15, 16, 17, 18, 19 and 20, and

bar S contact'

70e
75
80

5
90

95, .

cloemg contacts 21 22 23, 24.- It 1s. now

to be especlally noted that the thermostatic

bars §’; S2, S% are normally cold, and that

the1r heatlnu coﬂs are then cshort circuited
_etc., controlled by

example, coil 25 is short- mrculted -as fol-

wire 39, cont‘tct 12 switch «’, contact 11,
wire 38 wire 57, contact 28, switchy 2, to

(Joﬂ 96..on-the

, contact 30, ere 40 con-
tact 13» 5W1Lch U, contact 14, ere b8, wire

59, wire 60, contact 29, swﬂ:ch s? to other
Lermmal of said coil.

short circuits will be opened. Besides doing

“this, the magnet U through switch %> closes
‘as stated, the contacts 21 22,23, 24." These |
contacts short- circuit the three 100ps I, 11,

Tt will be -eviderit, -
‘therefore, that when magnet U opens the
above-named contacts 11 to 20, all of these

100

_ | lows: from coil 25, to switch s’y contact 27,
contact 20, switch wu*, contact 19 ere&%,?

through the -switches controlled by thermo- |
* 1 loops-111 and 11 to .

105
110

115

I individually, the lead in.each loop bemrr‘ l

the same as now to be described in- connec-

tion with loop I.. The short circuit of loop

I proceeds from junction point 63 on “one
side of loop I, by wire 61, to contact 22,

“switch %, contact 21, wire 6‘? wire: 59, to
Jjunction 64 on the. other side of - loop I.
Two leads. are thus established  from non-

120

125

grounded pole of source A, to the ground -

at Z, as follows: (1) from SOUTCE: IA to
mawnet D, one coil of magnet F, wire 37,
wire 57, contact 28, switch &2, heat coil 2')

(2) From

130
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- switch 7.
and 26 will become heated. causing the bar

20

25
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3

source A, to junction X, magnet E, wire 51, | being automatically removed, and the metal-

switch A7, contact 10, wire 48, contact 8,

switch %, other coil of magnet F, wire 43,

wire 65, contact 23, switch %, contact 21,
wire 62, wire 59, wire 60, contact 29, switch
3, heat coil 26, line member «" of loop I,
switches m” and m. of transmtter T and
line member « of loop 1 to Z. These two
leads are tied together by the crossing from
junction 63 by wire 61 to contact 22 and
In this case both heat coils 23

S’, as already described, to open circuit at
27, 28, 29 and 30, and close circuit at 31,
32, 33. The result thenis (1) to cut loop 1
and the transmitter T therein out of the

system and connect 1t with magnet V and

battery L’, one pole of winch battery 1s
grounded at G7. Magnet V 1s then bal-
anced, but when the transmitter &' operates,
it responds.to the tap signals which are
translated at the receiving station by the
lamp P’, battery I.” then maintaining suf-
ficient current through coils 25 and 26 fo
keep them heated, so that bar S remains 1n
its operated position. Another result 1s (2)

to make a short circuit from junction point

30

39

40

49

50

Do

60

65

63 on wire 37 to point 64 on wire 60, which

proceeds as follows: from junction point 63,

by wire 37, wire 57, switch s°, contact 33,
wire G0 to point 64. The purpose of this
short circuit is to make the metallic civeuit
continuous after loop I -has been removed
therefrom. Of course, the removal of the
oground at point Z in loop 1 from the sys-
tem causes magnet I’ again to become bal-

anced, opening circuit at 3, which causes

magnets H and U to fail. The failure of
magnet U acts to break all the loop short
etrcuits and to estabhish the short circeuits

~around the heating colls—except -the short
cirenits around the coils of bar S inloop 1
‘which are open because of the open cou-

tacts at 27 and 30. Magnet H, by means of
magnet J and magnet B, as already de-
scribed, reéstablishes the original metallic

circuit. The net result of the whole then 1s,

that transmitter T in grounded loop I sends
its~signals to lamp I?’, while transnmtters
T’ and T? continue to send their signals
over the metallic cireuit to Inmps I and Q)
as before. The effect, therefore, of .an ncci-
dental ground on any loop 1s to cut that
loop out of the system and to.connect its
transmitter to the special recelving appara-
tus operating lamp P/, and {o close the gap
in the metallic circuit duc to this removal
of the grounded loop, so that the transmit-
ters in the remaining unumpaired loops can
continue sending their signals over the
metallic circuit, as before, to operate lamps
P and Q. If only one loop 1s grounded,
that Toop is cut out: if two loops are indi-
vidually grounded, both are cut out, and so

lic eircnit reéstablished for whatever loops

may remain.
The object of _
nected with magnet V is approximately to
equalize the flow of current over the mem-
bers a, ¢’ to the ground at Z, so as to insure

“the neutralization of magnet V when the
transmitter 1s not operating.

I claim: |

1. The combination of a source of cur-
rent, a ground connection at one pole there-

of, a metallic circuit including a plurality
of loops in series, a ground connection from
each of said loops, a transmitter in each of
said loop ground connections, translating
means in said circuit operated by each of
said transmitters, means operating upon the
occurrence of an abnormal ground in any
one of said loops for cutting said loop out
of circuit, and means for closing the gap
in the metallic circuit due to the removal
therefrom of the grounded loop. S

2 The combination of a source of cur-
rent, a eround connection at one pole there-
of, a metallic circuit including a plurahty
of loops in series, a ground connection from
each of said loops, a transmitter in each of
said loop ground connections, translating
means in said circuit operated by each of
said transmitters, means operating upon the
occurrence of an abnormal ground in any
fractional number of said loops for cutting

said loops out of circuit, and means for

closing the gaps in the metallic cirewit due
to the removal therefrom of said grounded
loops.

3. The combination of a source of cur-

rent. a ground connection at one pole there-
of, a metallic cirenit. imeluding a plurahty

of loops in series, a ground connection tron
each of said loops, a transmitter on each of
said loop ground connections, translating
means in said circuit operated by each ot
said transmitters, a separate translating
means in local circuit, means operating upon
the occurrence of an abnormal ground i

any one of said loops for cutting said loop

out of circuit, and means for connecting said
cut. out loop to said separate translating
means., B |
4. The combination of a source of cur-
rent, a ground connection at one pole there-
of, a metallic circuit including a plurality
of loops 1n series, a ground connection fron
each of said loops, a transmitter n each of
said Joop ground connections, translating

means 1n said cireuit operated by each of

snid transmitters, a separate translating
means in local eirenit, means operating upon
the occurrence of an abnormal ground in
any fractional number of said loops for
cutting said loops out of circuit, and means
for connecting said cut out loops to said

for any number of loops, the grounded loops | separate translating means.

the resistances 66, 67 con-

70
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100

115
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5. - The combination of a source of current,
a ground connection at one

metallic circuit indluding a plurality of

loops 'in series, a giound connection from
each of said loops, a transmitter in each of |
said loop ground connections, translating |

means in said circuit operated by each o
said transmitters, a separate translating

- means in local circuit, means operating upon

the occurrence of an abnormal ground in
any one of said loops for cutting said loop

out of the circuit, means for connecting said
cut out loop in local circuit with said sepa-
rate translating means, and means for closing
the gap in the metallic circuit due to the

removal therefrom of the grounded loop.

6. The combination of a source ot current,
a ground connection at one pole thereof, a
metallic circuit including a pluarality of
Joops in series, a ground connection from
each of said loops, a transmitter in each of

said loop ground connections, translating
“means in said circuit operated by each of
said transmitters, a separate translating
means in local circult, means operating upon |
the occurrence of an abnormal ground in
‘any fractional number of said loops for cut-
ting said loops out of circuit, means for con-
necting said loops in local circuit with said

separate tranglating means, and means for

closing the gaps In the metallic circuit due |

" to the removal therefrom of the grounded

35

loops.

7. The combination of a source of current,
a ground connection at one pole thereof, a |
metallic circuit including a plurality of |
loops in series, a ground connection from

each -of said loops, a transmitter in each of
said loop ground connections, translating

pole thereof, a

- separate

Witnesses:

. 966,825

means in said circuit operated by each of
said transmitters, a separate translating
means in local circuit, means operating upon
the oceurrence of an abnormal ground in
any one of said loops for cutting said loog
out of the circuit, means for connecting sal

1 cut out loop in local circuit with said sepa-

rate translating means, means for closing
the gap in the metallic circuit due to the re-
moval therefrom of the grounded loop, and
means operating upon the removal of said
abnormal ground for restoring the original
metallic circuit. - '-

8. The combination of a source of current,

a ground connection at one pole thereof, a
metallic ecircuit including a plurality of
loops in series, a ground connection irom

each of said loops, a transmitter in each of.

said loop ground connections, translating
means in said circuit operated by each of

said transmitters, a separate translating
means in local circuit, means operating upon
ground 1n -
any fractional number of said loops for cut-

the occurrence of an abnormal

40

45

00

5o .

60

ting said loops out of circuit, means for con-

necting said loops in local circuit with said

ing the original metallic circuit.

translating means, means for clos-
ing the gaps in the metallic circuit due to
the removal therefrom of the grounded
loops, and means operating upon the re-
‘moval of said abnormal grounds for restor-

65

70

In testimony: whereof 1 have aﬁied my .

signature in presence- of two witnesses. , .

GerTrUDE T. PORTER,
May T. McGARRY.-

' ALBERT GOLDSTEIN.
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