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To all whom it muy concermn.

Be it known that I, RupoLrH C. SMITH, a
citizen of the United bt&tes residing at Yonk-
ers, YWestchester county, New Y 01*L have in-
vented certain new and useful Im pr ovements
in Safety-Switches for Electric Circuits, of
which the following is a specification.

In the extended useof electricity especiaily
applied to devices and apparatus subject to
exposure of persons not skilled in manipula-
tion or handling of eleetric currents there is
always danger of the operator or others being
shocked or hurt by coming in contact with
the conductors carrying the current or the
devicesutilizing the current. Itiswell known
that contact with a conductor or device car-
rying a current of electricity is only danger-
ous when the current passes through the hu-
man body from a point of high potential to
one of considerably lower potential. This
point, however, is liable to occur in the use
of metallic circuits which are connected to
operate motors, lamps, and other translating
devices, owing to a leak to ground from some
portion of the circuit, so that when a person

comes in contact with any other portion of |

the circuit the current passes through the

~person from the point of contactto the'ground

and through the earth to the place where the
line 1s grounded through the leak or other
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The prime object of my invention is to
lessen this danger of Injury to a person so
situated and to indicate that the line or de-
vices connected thereto are in a dangerous
condition.

It 1s the further object not only to prevent
the danger to human life, but the waste of
current whichis liable to occur when through
any accident or otherwise any portion of ihe
circuit 1s grounded, so that it can be readily
repaired and all danger tothe person and all
leakage of current prevented.

In the use of electrical motors adapted for

operating elevators, which are generally at- |

tended by persons unskilled in electricity,
the danger of being hurt is especially great;
and while my invention may be applied to
any electric circuits using any translating

so devices, it is especially designed for use with
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clectric-motor-operating elevators,andI have
illustrated my invention in this connection.

In the accompanying drawings I have rep-

resented in Figure 1 an electric motor pro--

vided with my improvements, and in kFig. 2
a diagrammatic view of the motor.

The motor, which may be of any desired
type, receives the current from the conductor
16, which passes around the field - magnet
cores 18 19 to the contact-plate 12. Arranged
adjacent to said contact-plates are the con-
tacts 1 and 2, ecach of which 1s connected
with the outgomg conductorl17; also mounted
on the motor in this instance, although 1t
may be in any other convenient position, 18
a current-reversing switech S, having arms 6
and 7, the latter of which 1s connected to a
conductor 20, passing to the brush 10, bear-
ing on the commutator §, while the other
arm 0 is cornected by a conductor 22 to the
opposite brush 9, also bearing on the commu-
tator S.

It will be understood that in the position
shown in the drawings no current passes to
the motor as the circuit is opened, but mov-
ing the switch to theone side or the other by
a, hand-rope 21 or other device from the cage
C will close the circuit, so that the current
will pass through the armature in one or the
other direction and reverse the direction of
rotation of the armature in the well-known
way. This arrangement so far described is
the usualone and is only illustrated as typical
of any other well-known arrangement of cir-

| cuits, and the circuif-reverser may be used

without departing from the principles of my
invention. Arranged bhetween the contacts of
this cirenit reverser or switch are placed con-
tacts, as 13 14, which in this Instance are
shown as smaller than the ordinary contacts
and as being connected together and to a con-
ductor 23, le&ding to ground. Interposed in
this conductor is a high - resistance coil 3,
which will prevent the £00 rapid discharge of
the current for the circuit to the “‘101111(1, and
also located or connected to the circuit is
some sort of a signal device or indicator,
shown in the present instance as an incan-
descent lamp 4, although it may be a bell or

other equivalent signal deviece or indlicator.
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This signal device inay be located at the mo- |

tor or in any other convenient position where
it can be readily d1st11wmshed by the oper-

- ator.

IQ

Tt will be understood thd,t a continued
ground connection would be undesirable for
many reasons, and on this account I use any
suitable meansfor automatically momentarily
grounding the current at short intervals.
Thus 1 preferably makethe contacts connect-
ing the ground-linesmall and so arrange them
that they will be in connection with the mov-
ing arms of the switch for a moment, but suf-
ficlently long te indicate to the operator that
there is da,nﬂ*er of leakage from the line. By
this a,rla,nﬂ'ement it Tﬁl]l be seen that each
time the sw1teh 1s moved to the one side or

- the other to cause the motor to stop or to ro-
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tate to one direction or another a momentary
contact 1s made with the ground-circuit, and
if anywhere on the line there is a leakage or
accldental ground this fact will be indicated
by the signal device. Thus, for instance,
supposing there was a leak to ground from
the conductor 16, entering the motor, and
the motor-switch should be operated, for in-
stance, by moving it
lever 6 would bear upon the contact 2 and
the lever 7 upon the contact 12, and the
motar would be set in operation thereby,
as the switch-arm 7 is moved it would mo-
mentarily bridge the contacts 13 and 12, and
the signal in the high-resistance line would
be operated. The current from the leak
might be traced from the line 16 through
the field-magnets to the contact 12, thence
by the arm 7 to the contact 13, thence through
the resistance 5, the signal 4, wire 23 to
oround, and thl"omh 1"01111d back to the

Teak in line 16, and the same effects will oe-
cur, although the circuit would be slightly

different, 1f there
conductor 17.

It will be understood that the specific con-
struction oi the switch device is immaterial,
asl have only indicated diagrammatically the
civrcuits in one operative arrangement, the es-
sential feature being that 1n the ordinary

should be a lea]{ on the

movement of the switch from open circuit to

close the circuit through the motor to oper-
ate it 1n either direction a momentary cireuit
shall be completed through the artificial
ground, ineluding the Swna,l

to the right, so that the

i
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T'his device in ho way interferes with the
operation of the inotor or other device con-

‘nected with the switch, but I have found it
effective in-indicating danger or derange-

ment of the cireuit, a,ud at the same tlme it
18 exceedingly sunple and inexpensive and
may be applied to any circuit-closing switch,

the essential feature being that it sha,ll be ar-

ranged so that in the movements or operation
of the switch a momentary circuit shall be

completed throughthehigh-resistanceground-

~cireult having the Slonal

I am well aware that numerous test-lines
for determining leakage or ground connec-
tions have been prowded and I do not claim,

60

broadly, applying a test——mrcmt to a “01'1;1110* -

electric circuit.
Without limiting myself to the precise con-

struction and drra,nﬂ‘ement of pa,rtb shown

and described, 1 elfum—
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1. The GOHlbll‘l&thI] with the electrlc mo-

tor in a main-circuit eonduutor and the stop-
ping, starting, and veversing switch of an ele-
vator, of a grounded cireuit, mcludmn' electrie
swnal aud means for connectmw 5:-1161 signal-
cwcmt with the main cireuit on the shlftuw

of the switeh, substantially as set forth.

2. The Combmal,lon with a motor and a
starting and stoppmﬂ switch, of a high-re-
sistance line to ground, mcludmg a %Iﬂ'nal de-
vice, and contacts eonneeted to said hwh re-
sistance line and arr anged within the limits
of movements of the Smtch substantially as
deseribed, so that the cn*mut will bhe com-
pleted thmuo'h the high-resistance ground-
line momentamly in the operation of the
switeh, substantially as described.

3. The combination, with an electric mo-
tor and current-reversing switeh therefor, of
a supplementary conmct arranged between
the circuit-contacts of the E:Wlt(,h the said
supplementary contacts being eonneeted to a
high-resistance ground-line, mcludmﬂ a Sig-
nal device arran D'ed in the path of the arms
of the switch, substantmlly as described.

In test1mony whereof 1 have signed my
name to this specification in the presence of
two subseribing witnesses.

RUDOLPH C. SMITH.

- Witnesses: o
- Epw. K. ANDERTON,
LOUIS K. GOLDMANN.
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