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To all whom it may concerr:

Be 1t known that I, HERBERT 1. CARPEN-
TER, a citizen of the United States of America,
residing in the city of Brooklyn, county of
Kings, State of New York, have invented cer-
tain Improved Means for Modifying High-
Potential Electric Currentsfor Low-Potential
Use, of which the following is a specification.

This invention has for its main object to
directly adapt and modify a comparatively
high-potential current—such, for instance, as
is 1101*111&1157 usedinelectrie lig htm? %ystems—
for use in eireuits which require compara-
tively low potential—as, for example, tele-
phonie, telegraphie, or like circuits.

A further feature is the preventing of the
existence of destructive high-potential cur-
rents in the modified cireuit.

Inthedrawings and deseription I have illus-
trated and described an automatically - pro-
tected system for modifying a comparatively
high-potential current to comply with the ex-
acting requirements of a telephonic system,

a system that must be not only of a lower |

electromotive force, but must also be practi-
cally free from inductive variations existing
in the main circuit. It will be understood,
however, that where the use to which the

modified current is to be put has not the ex- |

acting requirements of a telephonic system
no great care need be expended in modifying
the inductive variations. The conductors of
such modified circuit are in electrical and
physical contact with the conductors of the
high-potential circuit. -_

In the accompanying drawings, Figure 1 is
a diagram showing the arrangements of cir-
cuits and protective devices, and Fig. 2 is a
modified form of working resistance to take
the pla,ee of the dead 1‘6‘3181:&1186 of the lamps
of Iig. 1.

XY me the 10&(:15 of a source of compara-
tively high electromotive foree.

A" B’ are the leads to. the devices to be op-
crated by the modified current, and in this
instance they correspond to the battery leads
for telephonic use.

I I* are impedances designed to choke the
inductive variations of the main supply-cur-
rent. Theyhaveasecond{unction, however,

1

|

i

1

| modified circuit upon trouble arising, as will

be described hereinafter.

1'he modified current and current for op-
erating the automatic switeh are taken from
non-inductive resistances M M, &e., in cir-
cuit with impedances I T*.

The high-potential mains X 'Y are protected
by a switeh S'Y and fuses I I'. A conduector
10 leads from the switeh to theimpedance and
protective relay 1 by conductor 11 to termi-
nal K of non-inductiveresistance M, to termi-
nal A of non-inductive resistance M, to vari-
able contact-points 1, 2, 3, 4, and 5, connected
to sald resistance M, to terminal B of non-
inductive resistance M=, toterminal C of non-
inductive resistance 1{?, to terminal D, to
conductor 12, to 1mpedance and protective
relay I¥, and to conductor 13 back to switch
S, Kach impedance-relay is provided with
a circult-breaking armature 2° 2% adapted to
break a safety-circuit at 101 or 102, as the
case may be.

The modified current is taken from the ter-
minal A of the non- 111(1110LW@ resistance M,
led through one coil ¢' of a differential 1‘61&3?

| D' toa conta,ct-pomt 16 of a switeh S*, through

a blade 6of said switehto contact 17, to modi-
fied current-conductor A’ used in the modi-
fied circuit, returned by conductor I3’ to con-
tact 18, blade U, contact 15, to coil ¢, balanc-
ing the magnetic effect of coil ¢’ in the relay
D', and passing to the movable contact-arm
A® to one of the contacts 1 130 5 adiacent to
the resistance M.

Resistances B R’ in the form of lamps are

ingerted between the contacts 17 and 18 and

theircontacting blades25and 26. The switch
5° is fashioned of two parallel spring-blades
b b, secured together at both ends by insu-
lating-blocks 6° 0*, connected by connecting-

rods 1 7, attached to armatures 0°.0% of the

electromagnetic safety devices S S, each be-
Ing in a separate safety-circuit. The relay
)" controls an armature a, contacting with a
contact . One safety-circuit takes current
by the common conductor 53, bridged from the
terminal C of the resistance A° through the

“electromagnetic device 5, by conductor 35 to

the contact 0, armature ¢, and conductor 84
to the terminal I» of the resistance M°. The

as protective relays, to aild in protecting the ! second safety-cireuit takes current by the
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Same common eonduetm 53, electromagnetic
deviee B, conductor 32 eonmct 101, .fmd a1-
mature % of the nnpedance relay I, conductor
31, to armature 2° and contact 102, to con-
ductor 30, to terminal D of the resistance M°.

Contacts ¢ ¢® adjacent to the switch-arma-
tures 0 0° connect with a signal 8%, shown
operated by current from a battery c*.

In normal operation the electromagnetic
devices S 8" are closed, closing the modified
circuit at switeh-contacts 15, 16, 17, and 18,
and they are held closed by current flowing
through the safety devices S S and safety-
circuits bridged across the resistance M2

If trouble creeps into the main conductors
X Y—such, for instance, as a break at one
fuse If—the function of the bridge M will im-
mediately be done away with and t

he entire
potential thrown into both sides of the modi-
fied circuit; but upon a break in the main
circuit one or two of the impedance relays
I I* will release the armature 42 or 7, break-
ing the safety-circuit and releasing the arma-
ture of the safety device S’ to 011L11*ely cut out
the modified ecircuit from all electrical con-
nection with the high-potential circuit and
operate the signal S8

If trouble takes place on the modified eir-

eutt, 16 will immediately overbalance one coil

of the differential relay D' by causing excess
of flow 1n one of the coils ¢ ¢/, attract the
armature ¢, break the safety-circuit connect-
ed therewith, release the armature of the
safety deviee S, and break the contacts 17
I3, mserting the resistances R R/, and thus
preventing any excessive or destructive cur-
rent from existing on the modified cireuit,
maintaining, however, sufficient flow of over-
balancing current through one coil of the dif-
rential relay D' to keep the armature ¢ at-
tracted and the safety-circuit cpen until such
time as the trouble is removed from the modi-
fied eircuit, when the flow through the two
coils cewill beequalized,thereby neutralizing
the relay and releasing the armature a to re-
establish the smfety-cuemt close the safety
device 5, and reconnect the modified circuit
through contacts 17 and 18. In like auto-
matic manner upon a trouble in the main
circult the modified cireunit will be cut off;
but upon the removal of trouble the protec-
tiverelaysIl®will close the safety-circuitand
operate the switch-magnet S’ to again con-

nect the modified circuit across its bridee

and to automatically restore normal condi-
tions.

As shown in Tiﬂ , in place of the lamnp
resistances B R, T may wind a second set of
high - resistance differential coils R* IR? on
the relay D' go that nupon the opening of the
switeh at contacts 17 18 all current passing
over the interposed resistance to unbalance
the relay may be more effectually utilized to
magnetically hold atiracted the armature «.

In the drawings ]

have shown bhut one mocdi-
fied cireuit bridged across the terminals A

to prevent t.

o | 745 715

however, that twoor more independent modi-
fied cireuits may be taken from one main
cireuit, in which case the additional cireuits
will preferably be bridged across the resist-
ances M’ or M? each modified circuit being a
duplicate of the modified cireuib and its safety
devices, as shown 1n the drawings.

I claim as my invention—

1. A high-potential supply-ecircuit and a
modified circuit of less potential in physical
and electrical connection therewlith, and auto-
matic means for preventing abnormally high
potential from first said eircuit from existing
on the modified eireutt.

2. A high-potential supply-circuit and
modified cireult of less potential in physical
and electrical connection therewith, and auto-
matic means for preventing destructive high-
potential current [rom first said circuit from
existing on the modified cireutt.

3. A hwh potential supply-circuit, resist-
ance Lherem, amodified circult bridged across
said resistance and automatic means for pre-
venting abnormally high 1:}01:01%1&1 from first

said eircuit from emstmg in the modified
circuit.

4.- A high-potential wpp
ance thermn, amodified cireuit bridg oed across
said resistance and automatic mem]s for pre-
venting destructive high-potential from first
said cireuit from existing in the modified
circuilt.

5. A high-potential supply-cireult, resist-
ance therein, amodified c¢ireuit bridged across
said resistance, a differential relay and means
operated thereby to prevent high potential
from existing in the modified cireuit.

6. A high-potential supply-cireuit, resist-
ance therein, amodified-circuit bridged across
said resistance, a differential relay and means
operated thereby to preventdestructive high-
potential current from existing in the modi-
fied cireuit.

A high-potential supply-circult, resist-
ance therein, a modified cireuit bridged across
said resistance, a differential relay in the
modified eircuit, and means operated thereby
to prevent high potential from existing in
the modified cireult.

S. A high-potential supply-circuit, resist-
ance therein, amodified circuit bridged across
said resistance, a differential relay in the
modified eircuit, and means operated thereby
to prevent destructive high-potential current
from existing in the modified circuit.

0. A high-potential supply-circuit, resist-
ance therein, a modified circuit bridged across
said resistance, a differential relay and a
switch operatively controlled thereby adapted

he existence of high potential in
the modified circuit.

10. A high-potential supply-circuit, resist-
ance therein, amodified circuit bridged across
said resistance, a differential relay and
switeh operatively controlled thereby adapted
to prevent the existence of destructive high-

y-clreuit, r csl1st-

and A of the 1‘851%&1106 M. Itwillbeobvious, | potential current in the modified circult.
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11. A high-potential supply-circuit, resist-
ance therein, a modified circuit bridged across
sald resistance and means for automatically
cutting off the modified circuit to prevent
said

¢ircult in the moditied circuit.
12. A high-potential supply-circuit, a non-
inductive resistance, a modified ecireult

‘bridged across the non-inductive resistance

and automatic means for preventing the ex-
istence of high potential from the ﬁlbt sald
cireuit in SEle modified circutt.

13. A high-potential supply-cir Cmt an im-
pedance ELlld a mnon - inductive resistance
therein, a modified circuit bridged across
sald non-inductive resistance, a relay, and
means controlled by the relay for preventing
the existenice of high potential in the modi-
fied circuit.

14. A high-potential supply-cireuit, an im-
pedance and a non-inductive resistance
therein, a modified circuit bridged across
sald non-inductive resistance, a relay, and
means controlled by the relay for preventing
the existence of destructive high-potential
currents in the modified cireuit.

15. A high-potential supply-circuit, an im-
pedance and a mnon -inductive resistance
therein, a modified circuit bridged across the
resistance, a relay, and a switeh operated
thereby adapted to prevent the existence of
high potential in the modified ¢ircuit.

16. A high-potential supply-circuit, an im-
pedance and a non -inductive resistance
therein, a modified eircult bridged across the
resistance, a relay, and a switch operated
thereby adapted to prevent the existence of
destructive high - potential current 1n the

- modified eireuit.

55

60 safety deviece adapted to be operated by cur- |

17. A high-potential supply-circuit, an 1m-
pedance and resistance in cirvcuit therewith, a
modified circuit bridged across a part of said

resistance and an electromagnetic satety de-
vice bridged across a part of said resistance,

an armature to the 1mpedance adapted to
break the circuit to the safety device, to op-
erate said safety device upon the existence of
trouble in the high-potential eircuit.

18. A high- potentml supply-circuit and re-
sistance Jhelem, a modified cireuit bridged
across a part of said resistance and an elec—
tromagnetie safety device bridged across a
part of said resistance, a differential relay
adapted to operate said salety device.

19. A high-potential supply-circuit and re-

sistance therein, a modilied eircuit bridged

across a part of said resistance, a switeh 1n
the modified circuit adapted to cut off the
modified cireuit, a relay, an electromagnetic

rent from a bridge from a part of said resist-
ance and controlled by said relay:.

20. A high-potential supply-ummt impe-
dance and resistance therein, a modified ec1r-
cult bridged across a part of such resistance,a
differential relay,and electromagnetic switch
means, said means adapted to be controlled
by the magnetic action of the impedance and
by the unbalancing of the relay.

21. A high-potential supply-circult, a pro-
tective relay and resistance therein, a modi-
fied eireuit bridged to a part of said resist-
ance, and a differential relay, in combination
with safety-circuits and safety devices there-
in, armatures and contacts therefor in the

safety-cireuits and controlled by said pro-
tective relay and differential relay.

22. A high-potential supply-circunit having
resistance ther ein, a modified eircuit br 16{96(1
across said resistance, a differential relay
with low-resistance windings-and high-resist-
ance windings, a switeh in the modified cir-
cuit adapted to insert the high-resistance
windings into said modified mrcmt

23, A high-potential Supply-cu cuit, a pro-
tective 1elay and resistance in the circuit, a
modified circuit bridged across a part of said
resistance, a safety device and switeh to pre-
vent the existence of destructive high poten-
tial in the modified circuit and controlled by
said protective relay.

24 A high-potential supply-circuit, a pro-

tective relay and resistance therein, a modi-

fied circuit bridged to a part of said resist-
ance, a differential relay in said modified elir-
cuit, a switch therein having sets of contacts,
electromagnetic devices to control independ-
ently the sets of contacts, a safety-circuit,
an armature therein controlled by the pro-
tective relay to cut out the modified cireuit
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at one switch-contact set, a second safety-cir--

cuit and armature therein controlled by the
differential relay adapted to insert resistance
at another set of switch-contacts.

25. A high-potential supply-circuit and a

| modified cireuitin electrical connection there-

with,incombinationwithautomatic meansfor
preventing destructive high-potentialcarrent
from the first said circuit from existing in
the modified circuit upon such trouble as

105
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would increase the potential therein, and

meansforauntomaticallyrestoringnormal con-
ditions when such trouble is removed.
In testimony whereof I have signed my
name to this specification in the presence ol
fwo subscribing witnesses.
HERBERT 1.
Witnesses:
JIUBERT HOWSON,
I, WARREN YWRIGHT.

CARPENTLELR.
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