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To alt whom it Iy eoneerive
Be it known that I; GEoRres L. IALL, a eiti-

zen of the United States residifig' at Lowell,

in the county of - W[uldlesek and Common- |

wealth of Massachusetts, have invented a
certain new and usaful Implovomeut 11 Klec-
trical Safety-Switches, of whieh the following
1S a specifieation.

My invention relates to electrical gafety-

switches; and it consists in the ‘devices and
- combinations herginafter

described and
claimed, the object of the sanie beingto open
theline in one or more places; piefembly two,
upon a failure of the current, as by the break-
age of theline-wire, and to prevent accidents
which might be caused by the falling of a
broken end of the line-wire upon a person or
animal, or upon other condueting material
eleetncally connected with the eartlh

In the accompanying drawings, Figtire 1 is
an isometrie perspeective view of my improv ed
safety-switch arranged in a line containinga
dynamo and electric-ate lights, showing also
an alarm- bell circuit 1101‘1113115 open and
adapted to be closed by the operation of the
switch to give an alarm to an attendant in
the dynam{) -room; the safety-switch being
.2, a frontelevation of said safet} -
switch open the alarm deviees, the main line,
dynamo, and lights beiiy of

0111113‘@6& and . the

~alarm-cireuit b(,mn‘ elosad Mg, 3; a side ele-

* eentml vertical section to show the 1eve.rs of-
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vation of one of the sw 1teh-mpporhnn brack-
cts, the upper portion of the same being in

a pair insulated from each other.

A represents so much of a dynamo as is

necessary for the understanding  of my in-
vention, a being the eonnnnmtm-shaft o’ the
commumtor and ¢* and " the brushes of said
dynamo, the parts being of any usual con-
stmetiou. | | |
I. répresents the line connecting the oppo-
site brushes. of .the dynameo, and C are are

lights m‘l'alwed in the cireuit in the nqua,l
.manner., .

The S&fe‘w letCh hcroumftel descmbed is

arranged in the circuit, and consists of an
eleeiro ma,wnet M, thmun'h thh the current

- passes from the d3 Nnamo 1nt0 alever?”of metal,
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thence into-a lever I/, normally in contact
with thelever P, fhenco through the light C,

| Thenoe thr Ounh a 19‘&*01‘ N’ and thenee ﬂu ﬂhﬂ,h

to the bracket Q.

theleverN tothe brusiia®of the dynamo. The
electro-magnet M is of the ustal construction:
and is su pported 1n an obvious mairier upona
bracket m, adapted to besecured to the wall of

the {¥iigmo-room 01* other suitable vertical
support by seréws m’, passing through a verti-

cal slot m?® in said bracket m into smd wall
or other support to enable the distance of the
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magnet from its armature 12 to be varied as -

miay be desirable. The levers P N are con-
nected to opposite brushes of the circuit, as
shown in Fig. 1, aiid are of conducting mate-

rial, as brass or copper, aiid are both plveted

upon a bracket Q, hmmg a vertical slot Qs

through which screws ¢ are driven into the

wall of the dynamo-room, the slot-enabline

the bracket () to be ad Ju%ted vertically to
vary the d;stanee between the electro-magnet
and itsarmature, as above stdated. The arma-
tire’' n’ of the eleetm magnet M is rigidly se-
é¢uireu to one of the IBVE.‘IH I’ N, to which one

of them ig nnnmterml, and said lever S are rig-

1dly connected io each other by cross-bars R
R’ of insulating materidl, as Vlﬂ(,amte so that
said levers move.as one.  1The bearin os of the
levers P N are insulated from each Gaher each

of said levers being provided with a sieeve 9

and n,which turns upon a sleev’e of insulating
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matelml, as hard rubbel q*, supported upon

a vod ¢, held in ears ¢° ¢'% which project up-

W ard from the bracket Q, as shown in Iigs. 1
aiid 5.

Thelevers I’ N', also of conducting mate,rml

are supported upon the .hrdcket Q’ just as
thelevers I’ N are supported upon tli¢ bracket

Q, their bearings being insulated from eac ch

When a current is i the line, the le-

vers N P are held up in a horizontal p051t10n'
by the attradtion of the electro-magnet M.

9 O;

other by an 111%1ﬂ:1t1nn -sleeve ¢°, supported =

upon a rod o, held in earsq’¢' on said bracket
Q/, and said last-named bracket is also ad-
justable uporn the wall of a dynamo-room oL

other support by méans of a vertical slot ¢’

and screws ¢ corresponding to the parts of

the same name above deserto yad 1t referring
The levers N* P are Rob.
hut
‘each is allowed t0 move independently of the
a better contact of-

connected to each other mec’imnimﬂy,

other, in order to insure

03

them levers and the levers P N, the free end

f the Jlever P/ normally resting up&u the free

.Lml of the lever I and the fz'w and of t]w le-
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ver N’ upon the free end of the lever N when
the switch is closed. The levers P’ N’ are
connected by the line L through the arc-light

~ gystem, as shown in Fig. 1.
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From the above description it is evidént
that a total failure of the currentwill render
the electro- magnet M inert and allow the
antred levers P N to fall away from the le-
vers P’ N/, and thus break the line in two
places. It frequently happens that the cur-

‘rent, although not totally failing, is partially

interrupted, producing what is called © flash-

ing” of the lights, and it would be undesir-

able to open the circuit, because of such par-
tial or momentary interruption. The cross-
bar R’, which connects the levers P N near
their free ends, is therefore connected by a
link d to the piston.rod d' of a dash-pot D,
the upper end of said link being pivoted at
d2 to a bracket % secured on ‘said cross-bar
R’, as shown in Fig. 2, and the lower end of
said link being pivoted at d* between ears «”,
with which the upper end of said piston-rod
jsprovided, said dash-pot D being constructed
in the usual manner and partially filled with
any suitable liquid, as glycerine, which re-
sists the movement of the piston d°, secured
to the lower end of said piston-rod, and par-
tially filling. said dash-pot in a well-known
manngr. The dash-pot D, connected as above
deseribed to said levers P N, prevents their
falling suddenly during a partial or momen-
‘taryinterruption of the current, and thus put-
ting out all the lights unnecessarily, and for
the same reason the levers P’ N overlie the

levers P N, respectively, for a considerable

distance. The useof the dash-pot allows the
current to circulate for a short time, perhaps

about a second or less, and enables the clec- |

tro-magnet M to restore the levers to.-their
proper position if the current be immediately
re-established in full force.

The alarm devices consist of an electric bell

E of the usual construction (either a tap-bell |

or a buzz-bell) arranged in a short line , con-
taining a battery B and a spring-switch 5,
consisting of two spring-terminals s's’, nor-
mally held apart by their own elasticity, but
forced together by an arm df, projecting hori-
sontally from the piston-rod of the dash-pot,
striking the upper terminal s and foreing it
downward into contact with the terminal s’
when the levers P N fall toopen the electrie-

licht cireuit,asabove described. 'I'he signal-

bell will call the attention of an attendantin
the dynamo-room to the fact that the line is
opened and enable immediate attention to be
given to repairing the line. After the lineis
restored to préper condition the switch P” N’
N Pis elosed by raising the dash-pot rod by
means of the arm d’, thus lifting the lever I”
N against the undersides of the levers " N,
the latter being prevented by a projection ¢'%,
extending into the path of said last-named
levers from the. bracket )/, from falling out
of the arc described by said levers I N when
the latter are raised. -~

I claim as my invention—

1. The combination, in a closed eleetric cir- .
cuit, of a movabledouble switch consisting of

70

two movable switches, one arranged in the . -

line out and the other in the line in, said
switches being insulated from each other but
mechanically connected to eachother, an elec-
tro-magnet arranged in the same cireuif, and
its armature secured to one of said switches,
said magnet being arranged to hold said
switches closed when the current is uninter-

rupted andat other timesto allowsaid switches

to be opened and the circuit to be broken in

‘two places, as and for the purpose specified.

9. The combination, in a closed cireuit, of
a switeh consisting of two levers, the free end
of one of said levers overlapping and resting
upon the free end of the other of said levers,
an electro-magnet in said cireuit, and its ar-
mature secured to the last-named lever to
hold said levers in contact while the current

is uninterrupted, said levers upon an inter-.
ruption of the current being aaapted to fall

and separate from each other, as and for the

purpose spectfied.

75
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3. The combination, in a closed electrie cir-

cuit, of a switch consisting of two levers, the
frec end of one of saidlevers overlapping and
resting upon the free end of the other of said
levers, an clectro-magnet in said cireuit, 1ts
armature secured to the last-named lever to
hold said levers in contact while the carrent
is uninterrupted, said levers upon an inter-
ruplion of the current being adapted to fall
and separate from each other, and means,
substantially as described, for retarding the
falling of said levers in order that said switc..-
levers may not beseparated by a momentary
failure of the current and may be restored to
position by the attraction of said magnet, as
and for the purpose specified,

4. The combination, in a closed eloctrie cir- -

cuit, of a switch consisting of two levers, the

free end of one of said levers overlapping and

resting upon the free end of the other of said
levers, an electreemagnet in said cireuit, its
armature secured to the supporting-lever, a
dash-pot eylinder, its piston and piston-rod,

said piston-rod being jointed tosaid support-

ing-lever to retard the falling of said levers
and to prevent the instantaneous opening of
said swifch upon a momentary failure of tho
current and to enable sald levers to be re-
stored to position by the attraction of said
magnetl, as and for the purpose specified.

5.-The combination, in a closed electric cir-
cuit, of a movableswitch, an armature seeured
thereto, an electro-magnet in said eircuit ar-
ranged to atfract said armature and to hold
sald switch closed when the current 1s unin-
terrupted and at other times to allow said
switch to be opened, anotlrer eircuit arranged
to be closed by the opening of said switch, and
alarm devices arranged in sald last-named
cireult and operated upon the elosing thereof,
as and for the purnose specified.

6, The combination, ina elosed cieetrie eir-
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cuit, of a switch consisting of two levers, the
free end of oneof said levers overlapping and
resting upon the free end of the otherof said
levers, an electro-magnet in said ecircuit, its
armature secured to the supporting-lever to

hold: said levers in contact while the cur-

rent is uninterrupted, said levers upon an in-

- terruption of "the current being adapted to

- IQ

fall and separate from each other, and a stop
to prevent said overlappiing lever from fall-
ing out.of the arc of its supporting-lever,

|

l.'

whereby . restoring said supporting-lever to
posttion will also restore said overlapping le-
ver to position, as and for the purpose speci-
fied. 15
In witness whereof I have signed this speci-
fication, in the presence of two attesting wit-
nesses, this 25th day of February, A. D. 1890.
GEORGE 1. ITALL.
- Witnesses: .
ALBERT M. MOORE,
- MYRTIE C. BEALS.
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