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10 alﬂ whom it may concern:
Be it known that I, Arsrrr Gromsmm

' _& citizen of ihe Umted States, residing a:t

New York, in the borough oi Manhattan,

State of Iﬁw\ York, ha‘ve 1r1vented certain

new and useful Impr vements in Circuit-

-lw'lllltﬁﬂﬁllﬂb Systems, of WhiCh the Tollow-

' 10

ing is a specification.

My invention has for its object to pz ovide
r, clrcuit maintenance system, wherein means

. are provided for automdtmaﬂy establishing

15

a0

- 18m.

“within the cirenit area:

“a system e111b0c13 ing my. inveption,

with &H(‘*h eCnanism.

the cireult around any break that may occur

protected.
Other and further phjects of my inven-

tion will become appareht to those skilled
in the art from the following description.
in the drawings, wherein I have indicated

for convenience very simple mer*lmmam for
etfecting the results; Figure 1 isa dingram
of the system uhowmﬂ th irrm‘lwumm of
parts when the cirenit is intact. IHH 218
a detail of a set of line grounding meclian-
Fig. 3'is a detail of a {LM pot such
as 1 m.-w CONLV ﬁmmﬂv employ in connection
g, 4 1s a diagram-

U matie view siowing the cmmﬁmm {}i the
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system after a hlmh m the line within the
area protected. Tig. 5 is a similar diagram
showing the um:hhc}m that may be caused
t6 prev vail upon the ceccurrence of a brealk
withont the circuit-area auionmtuuliy pz 0-
tected. o
" Throughout the dhm ings like 1111111(3 als
of reference vefer alwa ys 10 like parts.
While my ‘invention is of very wide an-
plication and may be used to .mihmﬂuw U1

der many different conditions in umnecti(m-
with various applicatioas of electricity, it

msy be considered forn purposes of -

tration as applied to a supervisory signal

11t

system for automatic fire. extinguisher s 8YS-

tems. It is cust ﬂmmv to maintain supervi-
sion ever a number of ){l”{illlﬂb by means of
instruments included in a sing J{J cireuit, and
it is obviously of utmost im pmmm& to pro-
vide against dimbhim of such a system by
the mpmm of a line wire h{htwwn two of
the areas to be p} otecteda—ithat is to say, be-

tween two of the buildings under supervi-

sion. By my inventi ion i provide for the
constant maintenance of a cirenit th rough

- those areas of the normal c*m*:mff which it 18

desirable to prot ﬁf*tm—ﬂm! 13 m say, hz s::»‘uﬁh

'clcused metallic mrcult including

howuw |

'mm area to bhe

-t;F Hustr

indicate wires ex ts*mm}w imm the mm.rwﬂﬂ
_.1"’" 17" to Hm Ummf{ |
spectively.

hmmw éhm upper and lower points

- Springs

the p{)rtmns m‘? the normal urcmt ‘which

are 1ncluded in the buildings being super-
~vised, and which includes the supe:ﬂ:msm*}r

mqtmmmtﬁ for g1ving fire ahrma and Gthf;r
alalmshe%n when the main line of the cir-
ctitt 18 broken between two of the bmldmws

equipped with the signaling dhgamtm or

‘between such a buﬂdmﬂ* ‘md the (;Qi,lff,ril
‘station. |

The Eal)@ﬂlflﬂ 111&11’41&1 of the uac-
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complishment of this desideratum may best

be gathered from the following deseription.
In the drawings 10 indicates i In general a

a source of
current supply, such as the frmm ator 11, and

preferably having therein means for indi-

cating a Le%whon of L,m'lmt dow ihrmwh

the lmg such for m&am:ﬂce as the &umnmh(* -
.S]*-"J‘Ilfﬂ wﬂmmr

-_,dwmﬂ, d]_*m]mui on

any equivalent
d(}h side of the gen-
erator with Mapeci to the circuit. -

132, 18° and 13° indicate mneﬁﬂy the cir-

|||||

mu‘i mmn%mtmw sets of any suitable num-
bﬁr which may be provided within the ciy-
protected.  The set 132, as

05

70

75

best shown in Fig. 2, comprises a pair of

electromag onets 14 -—--~14

signal transmitting device ¢ and 1{%&}}0(%1‘&:&}}?
pr {Widtd with the armatures 15—15", con-

. arranged in series
in the circuit 10, on {}gp{}%:am sides of ‘the

nected as by wives 16 and 167 + with - Iu} line

-Ivu{‘-ﬂ 10 bﬂhvem the magnet coils 14, 147

rhe bacle contact stops l’? 17, of 1 the re-

%p@(*uw armatures, are ary: 111{?{,{1 i ground
connections mhwwﬂ to be mud ¢ and lmsfu,m
the ground connection for

h‘“ P]l!ﬂ.it E:]‘:.
cach armature being conl m!lwl 7 tho op-

posite armature of the pair, and Hm parts
being preferably so arranged that each ar-

mature when 1 raised or lowered. puu]tmu

g0

closes the around connection of the back

- contact .ﬁ{i}l} of the opposite armature, but
during movement from unath

racted to at-
tracted position br eaks the ground connec-

tion of the back a:*w:m{ar*i of tho Oppos 1'&& LI~
mature, - - |

JOWI iﬂpr Way
ation ina simple apparatus, 18 187

- In the mn%ﬁ m'{mn Iwwm <1

SPLINgs 1 9 i‘}’

20, 207 lnfmat{} J’m bred vmum;'t I‘l’}.{jl‘ﬂb“‘lc}

PO~

;achng espective ly

above and below the
1‘?" 19‘} S50 48 'ﬂzo be umab e of mak-
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. ing eiectrica,l 'cbntact therewith, and be- | The operation of a system cbnstructed and

tween said points insulated as shown at 21,
21’ to prevent contact of the fork with the
coacting contact -spring during -vertical
movement of the fork. The fork 20 1s con-

nected for ;movement with the armature 15,

as by the insulated rod 22 and the fork 20
is oppositely- connected, as by the msulated

“rod 22’ with the armature 15’. " Permanent

10

ground connections 24, 24" are made from

- the forks 20, 20",

15

tact with the sprin
- ground connection o

20

~ The arrangement of parts is such that if
the armature 15 be in either raised or low-
- ered position the corresponding lower or

upper tongue of the fork 20" will make con-

19" "completing the
the back contact 17’
of the opposite armature 15’. During move-

 ‘ment of the armature 15 from open to closed

position, or vice versa, the insulation 21’
1s drawn past the spring 19" and the ground

_connection of contact stop 17° 1s momen-

| 25

tarily broken. . The connection of contact 17
with the ground
armature 15°. L

‘Associated with each armature 1 prefer-

‘ably provide means tending to restrain the

30

movement of the armature to a suitable ex-
tent in its opening movement only, such as
the dash pot herein indicated generally by
the numeral 25. Specifically referring to

 Tig. 3, wherein the dash pot is best shown,

35

- adapted to be closed by a valve 31.

40

926 indicates a convenient extension from the

armature 15, beyond the pivot thereof.
27 indicates a dash pot stem, 28 the casing

~and 29 a piston within the casing secured to

the stem 27 and provided with apertures 30

The construction shown 1s obviously such

that as the arm 26 is raised by the custo-
‘mary armature retracting spring, illustrated.

as 32, its movement is opposed to the full

45

resistance of the dash pot, the valve 31 clos-
ing the aperture 30, but such that the clos-
ing movement of the armature under the

influence of its magnet is not materially re-

B0

sisted, the depression of the dash pot plun-

oer being accompanied by the raising of the
~ valve member 31 and the opening of the
ports 30, to permit free circulation of the

air or other fluid employed in the dash pot.

- It will be understood that each set of de-

~ vices 13%, 13°, etc., 1s similar 1n all respects

55

to that déscribed. -

~Where the circuit area to .bé'prdteci:ed 18

less than the entire circuit, so that there is

- liability to rupture of the circuit outside of

~ the area automatically protected, I prefer

to provide means for grounding the source

of current supply on either side thereof, and

‘to this end I provide the wires 33 and 34

- generator 11, and leading to contact peints

65

connected with opposite terminals of the

of the single pole double throw switch 35
whose pol¢ 1s grounded as by wire 36.

is simi—larly controlled by

- the ma
the drawing, the wire 16 and armature 15,

arranged as above described will be as fol-

lows: Normally the circuit stands in the-

condition shown in Fig.'1, no ground being

upon the generator and the circuit being -

tact throughout. Accordingly all of the
magnets 14 and 14" are energized.and their
armatures lifted so that no armature is
orounded. Assuming, however, that a break
should occur within the area protected, as
shown in Fig. 4, the operation will be as fol-
lows; As soon as the break occurs, current

‘being simultaneously cut off from all of the

magnets of the general numeral 14, all of
them become deénergized and their arma-
tures 15 fall in unison. During this move-
ment the ground connections of all of the
back contacts are broken, but when the arma-
tures are clear down and in contact with
their back contacts 17, the ground connec-
tions of said back contacts are reéstablished
through the wires 17, the upper fingers of
the forks 20 and the wires 24. C(Conse-
quently current from the generator finds 1ts
way through the circuit 10 to the nearest
ground path afforded through the coil of

gnet 14, shown to the extreme left in
contacts 17, wire 18, spring 19, fork 20, 'and
wire 24, returning through the path 24’, 20",
197, 187, 17/, 15’, 16’, of the grounded con-

‘nection at 13° on the opposite side of the

break in the line wire. The circuit estab-
lished, however, including as it does the coil
of the magnet 14, causes the armature 15 of
said magnet to be attracted. - In 1ts respon-

| sive upward- movement the sald magnet, as

heretofore described, through its connection
with the part 20’ momentarily breaks the
ground connection of the opposite arma-
ture 15”. Consequently its own ground con-
nection being broken as 1t leaves the contact
17, the current 1s compelled to seek ground

-through some connectlon nearer the break,
‘and, in the showing of Iig. 4, such connece-

tion being provided through the middle
set of ground connections at 13% the
magnet 14" of set  13* becomes ener-
gized and the armature 1s accord-
ingly. raised, breaking the ground connec-
tion at the contact point 17’. This action
continues with each pair of magnets until

the set nearest the break on the opposite side.
1 of the generator 1s reached when the first

magnet 14 only, having 1fs ground connec-

“tions on the far side of 1ts magnet windings,

with reference to the generator, will be ener-
gized, as heretofore described, causing the

momentary breaking of the ground connec-
| tion of the opposite armature of the couple,

but there being no further ground connec-
tions between said point and the break in the
line, the armature of sald magnet 14" near-
est - the break is not energized and 1its arma-

| ture.1s not lifted, so that when the armature
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| : of the left hand magm@ 14 of the pair gets |
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home and redstablishes the ground connec-

tion between the back contact 17" and the
oround, the grounded condition of the mag-

net armature nearest the break is perman-
ently established, the ground being removed

from all armatures between said points and

the generator on the opposite side. On the

16

15

20

925

opposite side of the break, it will be appar-
end that the same result will have ensued,

all of the magnets being energized save the
one nearest the break and its armature alone

remaming down, and making & oround con-
nection. S
Tt will be apparent that when the first-

acting armature of a couple rises to closed

position breaking the ground connection of

the opposite armature, and no current path
is supplied beyond the opposite magnet on
account of the presence of the break, the ef-
fect will be as of the initial break and all
of the armatures will tend to fall. It is for
the purpose of preventing this effect that 1
provide the dash-pots, or other retarding de-
said dash pot to the opening movement only
of the armatures preventing their return to
open position before the ground is reéstab-
liched at the armature nearest the break.
Other means for the same end may obvi-
be provided however, : '

. ouﬂy _ | -
omentum carries the armatnre 15 of set

3.0

40

45

13® to-bring part 20 up into upper contact-
ing
prevent the other armatures, as of set 13%

position, while the retarding devices

back of the one in question, from falling

during the instant’s break of the circuit.
The cizsh pots are. illustrative of any suit-
able one-way retarding devices. |

‘Tt will thus be seen that I provide in con-

junction with the circuit or circult-part to
be protected, means operable upon the oc-.
currence of a break in the cireuit or circult-

part to automatically establish a ground

upon each side of the break and thus main-

tain the circuit in operative condition.

When the circuit area automatically pro-

tected is less than the entire circuit, as 1s

60

line wire between the aren’ protected and

i

herein illustratively shown, and the break
occurs between the source of current supply
and the circuit part protected, the protected
part of the circuit may be maintained in
commission by grounding the side of the

‘oenerator between which and the circult

part to be protected the break has oceuryed.
Quch a condition is illustratively represent-

ed in Fig. 5. Wheén the break occurs notice

thereof is given by the recording mstrument

at central station, as usual, and from the
fact that the circuit does not almost jmime- -
diately restore itself to permit the flow ot
current therethrough 1t 1s

at the central station that the break 1s m the

“eentral”, The hand switeh 35 is accord-

vices for the armatures, the retardation oi

indicated to those

ingly thrown to one side, and then if neces-

sary to the other. Upon taking position to.
ground the appropriate brush of the gen-
erator, ground connection is established on.
_ . : ‘ 70
through the circuit area to be protected as.
far as the magnet nearest the break, all ot

both sides of the generator and current flows

armatures between said last magnet and the

oenerator, restoring themselves as hereto-
_ | _ shown a very simple
embodiment of my invention with the pro-. ..

fore described. .
- While I have herein
tection applied to a portion of a simple sin-
ole series circuit, 1t will be apparent that the

principles. of my invention may be applied
to circuits for many diverse purposes, aud L

do not desire to be understood as Limiting
myself to the simple. circuit arrangement

herein shown and described further than as

specified in the claims. TFurther it will be
apparent that while for a convenient under-
standing of my invention I have shown the

G
&

85

central station equipped with apparatus for

determining the condition of the line and
indicating a break therein, such apparatus
might be omitted. Further I desire it to e

understood that I appreciate that a metallic

return might be employed instead of the
oround return with generally equivaient re-
sults as those deseribed, and I, therefore, de-
sire it to be understood’ that in employing

the term “ ground ” I use it in its broad sense

of an electrically conducting body of such
extent and -arvangement that the neeessary
parts may be connectéd thereto 1n common

“whether such body be the earth, a wire or

other conductor. - - _
Having thus described my invention, what
' elaim as new and desire to secure by Let-

terg Patent, of the United States, is:

1. In a circuit maintenance system, a cir-

90

100

105

cuit to be maintained, a source of current

supply therefor, signal transmitting devices
associated with said circuit at separate
points, & pair of eleciromagnets’ associated

with each signal transmitting device . ar-

ranged in the circuit on opposite sides there-
of, armatures for sald magneis, means for
gronnding the armatures to sard magnets, .
-and circuit breaking means In the ground

connection of each armature for preventing
the maintenance of the ground connection
thereof if, through some other ground con-
nection, a circuilt be established from the
source of currvent supply through ithe mag-

net with which said armature is connected.

9. In a circuit'maintenance system, a.cir-
cuit to be maintained, a source of current

supply therefor, electromagnets arranged 1

‘geries 1n sald cirenit 1n pairs, an armature

for each magnet, the armatures for a pair of
magnets being connectéd with the eircuit o
be maintained on adjacent sides of their re-

‘spective magnets, normally open ground
- eonnections for the respective armatures and

110

115

120

130
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5 cuit to be maintained, a source of current

10

- Opposite armature, and means for retarding
.15

from said armatures to the circuit to be

- 4. In a circuit maintenance system, a cir-
~culk to be maintained, a source of current
supply therefor, a pair of magnets 1n said |

site armature, _ | | T
3. In a circuit maintenance system, a cir-

supply therefor, a pair of magnets in ‘said
circult each having an armature, connections

maintained on adjacent sides of their re.
spective magnets, a back contact for each
armature arranged for connection with the
ground, means actuated by each armature
for controlling the ground connection of the

the movement of each armature toward its
back contact. -

| 'fmealis. actuated by each armature" for con- | circuit each ha,vin'g an armature, cohnections
- trolling the.gri)und.connec:i;ion'of the oppo-

from said armatures to the circuit to be
maintained on adjacent sides of their respec-
tive -magnets, a back contact for each arma-
ture arranged for connection with . the

“ground, means actuated by each armature

tor controlling the ground connection of the
opposite armature, means for retarding the
movement of each armature toward its back
contact, and means for groundine the circyit

to be protected on either side of the source

‘of current supply. =

In testimony whereof I hereunto set my
hand in the presence of two witnesses,

ALBERT GOLDSTEIN.

' In the presence of—

A. M. Crooxer,
H. S. Burrock.
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