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UNITED STATES

PATENT OFFICE.

THOMARS 8. HALL, OF MERIDEN, CONNECTICUT, ASSIGNOR TO THE HALL
RAILWAY SIGNAL COMPANY.

ELECTRO-MAGNETIC SWITCH APPARATUS FOR RAILROAD-TRACKS.

SPECIFICATION forming part of Letters Patent No. 234,031, dated November 2, 1880.

Application filed May 31, 1880.

(No model.)

To all whom it may concern :

Be 1t known that 1, THoMAS S. HALL, a citi-
zen of the United States, residing at Meriden,
1n the county of New Haven and State of Con-
necticut, have invented new and useful Im-
provements in Electro-Magnetic Switch Appa-
ratus for Railroad-Tracks, of which the follow-
ing 1s a specification.

This invention relates to apparatus for oper-
ating one or more signals to show the position
ot a railroad-switch, and especially tothatclass
of apparatus deseribed in Letters Patent of the
United States granted to me June 12,1877, No.

191,958,

This invention isillustrated in the accompa-
nying drawings,in which Figure 1 is a diagram
1llustrating the connections of the apparatus.
Fig. 2 shows the apparatus, partly in side view
and partly in section, and its connections with
the switch-rail. Fig. 3 shows the automatic
cat-out spring through which the reverse-cir-
cult passes. Fig. 4 1is a front view of the ap-
paratus. Iig.5 illustrates different positions
of the circuit-closing and cut-out springs. Fig.
6 1s a detail view of a cut-out lever and con-
comitants. Fig. 7is a like view of a hand re-
versing-key.

Similar letters indicate corresponding parts.

The letter A. designates the foot of the appa-
ratus, supporting two blocks, B B/, of wood or
otherinsulating material, to which areattached
circuit-closing springs C C/, the spring C being
a fixture of a metal plate, a, and the free end
thereotf being opposite to a metal plate or an-
vil,a’, while the spring C’ is a fixture of a metal
plate, b,its free end being opposite to an anvil,
.
used in connection with signals D S, hereinaf-
terdescribed, and the spring C acts to raise the
signals, while the spring C’ forms a partof a cir-
cult to reverse or let down the signals, the same
being hereinafter termed a ¢ cut-out” spring.

The raise-spring C has a cavity, ¢, at or near
the middle of its length, and also a cavity, ¢,
at both of its ends, while the cut-out spring
C’ has a cavity, ¢%, at both ends, the interme-
diate portion thereof being left plain or contin-
uous.

roller-stud, d, and on the cut-out spring C'rides

These circuit-closing springs € and C’ are |

On the raise-spring Crides an insulated

| & similar roller-stud, d’, both studs being

mounted on a common spindle, e, (see IFig. 4,)
whieh projects in opposite directions from a
lever, I, at or near the upper end of such lever.
This lever F has its fulerum on an arbor, G, in
the foot A, and 1t is connected to the switch
rail or rails H at its lower end by a rod, L.

When the switch-rails H are shifted from the
main to a side track, or vice versa, an oscillat-
ing motion is imparted to the switch-lever F,
and by this means the roller-studs d d’ are
caused to ride to and fro on the springs C €.

The arrangement of the roller-studs d d’ is
such relatively to the springs C C’ that when
the studs are brought onto a plain portion of
the springs the circuits of which they form
part are closed—that is to say, the springs are
brought in contact with their anvils—while
when the studs are opposite either cavity of
the springs the latter recede by their inherent
elasticity and the cireuits are broken.

In applying the apparatus to use the fixed
end, a, of the raise-spring C is connected by a
wire, 13, with one end of the helix of an electro-
magnet, f, (see Fig. 1,) serving to raise the sig-
nal D, and the other end of said helix is eon-
nected by a wire, 14, with one pole of abattery—
namely, through one of two line-wires, 11 12,
while the anvil ¢’ of the raise-spring C is con-
nected by a wire, 10, with the other pole of the
battery through the other line-wire.

When the switch-rails H are in line with the
main track,as shownin Fig.1, the switch-lever
F occupies asubstantially vertical position and
the roller-stud d is opposite the central cavity,
¢, of the raise-spring €, as shown in Figs. 2
and d; but whenand during the time the switch-
rails are shifted from the main track to the side
track the roller-stud d is brought onto a plain
portion of the raise-spring C, and it follows
that a circuit is then closed through the mag-
net f, which has the effect of raising the signals
D, such circuit being, however, again broken
as soon as the switch-rail is brought in line
with the side track,inasmuch as the roller-stud
d is then brought opposite to either of the end
cavities, ¢/, of the raise-spring.

The raise-magnet f of the signal D is so con-

| structed thatwhen the signal is raised it is au-
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—more fully explained, while froin the anvil of
versing-key,J or J’, and from this key extends

10

B iby the Smtdmmn while the key J’ is a track-

—arranged to aet on spmws [ {,towhich are eon-

~shown in Fig. 7.
20

tomatically canght and held in that position |

TRAFECA DT TR T T g
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until released by the action nt Q s(-u}ml Or re-.
verse magnet, (.. | N |

From the fixed end of the cut-out spnug ("’
extemh a wire, 15, which forms part of the cir-
cait for rm'ersin;: the signal 1), as heretnafter

the cut-out spring extends a wire, 16, to a re-
a wire, 17, to.one of the lLine-wires 11

wire 17 (,ompletmg the circuit,
The reversing- key J 15 a hand-key, .uul 18 set

l':-.f, -t-he

instrument of urdman mn.stlm,tmn and 18 alt |

nated alongside the main track. | |
The reversing-keyJ maybe mnntmute{l dll{l

ne(,ted the. tt‘llll]l]d]b of w nm 16 1 I, as (,le'lrh-

When the sw 1tch~rmls- are in lnw mtl-:. llm
main track and the lever I is 1n a vertical po-

- s1tion, as before stated, the roller-stud d’ rests
. onh the intermediate or plain portion of the cut-
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cuat-out spring O
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18 properly set the reversing-cireuit of the
signal D is closed through wire 16, spring ¢/,

wires 152 21 12, battery 11 1%, back to key J
or J/, the cut-out lever 1/ being at that time

1. When, however,
-~ in line with the :

out spring C’, and if the reversing-key J or ./

wire 13, lever I/, wire 15, electro-inagnet ¢,

in the position indicated in dotted lines in Fig.
the switch-rails are moved
u]v track, the roller-stud d’ is
brought opposite to either end cavity, ¢?, of the
and the continuity of the
reversing-circult is broken. In other words,
the signal ) cannot be reversed except when
the switch-rails are 1 hine with the main
track.

The two signals 1) S are respectively a dan-
cer and satety signal, and each signal is fixed
on a vot, n, g, 6, on which 1s also tixed a
cut-out lever, & or I/, co-operating with a cir-
cuit-closing spring, ¢ or ¢/, to raise or reverse
the signals. The cut-out lever I or I’ acts on
the circuit-closing spring ¢ or i’ by means of
an insulated stud, o, (see I'ig. 6,) attached to
an arm, p, which 1s fixed to the pivot »n of the
lever, and 1n this example two springs are
shown; but for the purpose of my present in-
vention only one spring is required. Said two
signals D S differ from each other in the re-
Spect that the signal 1) drops out of sight,
while the signal S drops into sight, and vice
versa. With the signal S are combined a
raise-magnet, /’, and reverse-magnet ¢’, corre-
sponding to the magnets ot the blgllﬂl D.

The following is an explanation of the work-
ing of the two signals D 8, reference being
had to Fig. 1, where both s:gua.ls are shown |
in their lower positions. In that position of
the signals the cut-out lever / forins part of
the circuit through the raising-magnet f of
the signal D; but when this circuit is closed

brought out of such circuit.
levers h I/ now stand in the position indicated
(L ES 75
sented 1 INg. 6. .
then closed, as by moving the switch-rails back

by the aetion of the raise-spring C and the
signal D swings or rises into sight the cut-
out lever & partakes of its motion, and is there-

234,021

by brought out of such cirenit. In this move-

ment the cut-out lever & acts on the spring ¢
to close the cireuit through the raise-magnet
f* of the signal S by wires 18 19 20 21 and
the cut-out lever A/, whereapoun the signal S
and the cat-out lever &' 18

rises out ot sight
- The two cut-out

by dotted lines in Fig. 1, and as fully repre-
If the cut-out spring C/ is

to the main track, and the reversing-key J or

J’1s operated, a circuait is closed through the
reverse-magnet g’ of thesignal Sby wires 17,16,

8o

15, 10°, and 21, and the cut-out lever A/, which

permits the signal S to drop back into sight.
When this takes place the cut-out lever &/ re-

turns to the position shown in Fig. 1,and dur-

ing the movement thereof it acts on th-e spring

i’ to close a cireuit through the reverse-mag-
net gof the signal D by wires 18 23 22

D and S are thus operated simultaneously;

but it is obvious that the use of two signals is
not essential to the successful operatwn of the |

switch apparatus.

It should be remarked that the object of pro- .

v ulm e the springs C (’ with two end cavities,

¢ %, 1s to adapt the same to a switch used
with two side tracks, only one end chIty be-
ing required for a f:.mgle side track. o

‘What [ claim as new, and demre tu secure -
by Letters Patent, is— o

1. In an electro- magnetlc ra.llroad sw:tch
apparatus, the combination, with the switch-
rails and with a lever connected thereto, of a
circuit-closing spring arra,nged to be acted on

21 and
the cut-out lever s, which permits the signal

D to drop back out of sight. The two signals

9o
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by the lever, a cavity'at or near the middle of 103

the circuit-closing spring and a cavity at or
near its end, a wire extending from the anvil
of the circuit-closiug spring to one end of the
helix of an electro-magnet, serving to raise or
display a signal, a wire extending from the
other end of such helix to one pole of a bat-
tery, and a wire extending from the fixed end
of the circuit-closing spring to the other pole
of the battery, substantially as shown and de-
scribed, for the purpose set forth.

2. In an electro-magnetic railroad-switch
apparatus, the combination, with the switch-
rails, with a lever connected thereto, and with
a signal arranged to be raised or displayed
whenever the switch-rails are moved or dis-
placed, of a cut-out spring arranged to be
acted on by the lever, a cavity at the end of
the cut-out spring, a wire extending from the
fixed end of the cut-out spring and forming
part of a circuit for reversing the signal, a
wire extending from the anvil of the cut-out
spring to a reversing-key, and-a wire extend-
ing from such reversing-key to complete the
reversing-circuit of the signal, substantially
as shown and described, for the purpose set
forth.

3. In an electro-magnetic railroad-switch
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apparatus, the combination, with the switch- |

rails and with a lever connected thereto, of two
springs, C C’, both arranged to be acted on
by the lever, as herein specified, a cut-out le-
5 ver connected to each signal, and two electro-
mmagnets connected to each signal, the whole
adapted to operate substantially as described.
4. The combination, with a railroad-switch
and the signals D S, of the hand circuit-clos-
1o Ing key J and track circuit-closing key J’, for
the purpose of reversing the signals or placing
them 1n a condition of ¢ all clear” when the
switch has been adjusted to main track, the
whole adapted to operate substantially as de-

15 scribed.

5. The combination, with a railroad-switeh

and the signals D S, of the cut-ont spring C,
having a recess, (one or more,) for the purpose
of cutting off the reversing-circuit from the
signals and preventing their being set to a zo
condition of ‘““all clear” or “safety” so long as
the switch-rails are connected with side track,
the whole adapted to operate substantially as
described.

In testimony whereof I have hereunto set 2 5

my hand and seal in the presence of two sub-
seribing witnesses.

THOMAS S. HALL, [L.8.]

Witnesses:

W. HAUFF,
E. F. KASTENHUBER.
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