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o all whom it may concermn:

Be it known that I, ALvAarg W. HAI I, a c1t1-
zen of the United State.s residing at Wﬂiemden
in the county of New Haven and State of Con-
necticut, have invented new and useful Im-
provements in Electric Railroad-Signal Ap-
‘paratus, of whlch the following is a specifica-
tion. |

This invention relates to a 1*&111"oad—signa1

apparatus 1n which the signals are held out of
sight, or in a position indicating ‘‘safety,”’ by
the action of electro- magnets, while sald sig-

nals drop 1n sight, or to A 1)031131011 indicating
‘“‘danger, ”’ by thclr own gravity, whenever
their electmnmagnets are not vitalized. The

peculiar and novel construction of my appa-

ratus 18 pointed outin the following specifica-

tion and 1llustrated in the ¢ %ceompanymﬂ' draw-

ings, 1n which—

Figure 1 represents a diagram 51101?1]10* the
cc}nnectwn of the various pm:'ts Ig. 2 18 a
plan or top view of the double- (311“'(311113 instru-
ment which forms an essential part of my new
apparatus. Fig. 3 is a side view of the same.
-Fig. 4 is a plan or tO];) VILW of one of the track-
instruments. Fig. 5 is a sectional side view
of the same. I‘1g 6 1s 2l front view of 011e of
the signals.

Similar letters indicate eonesl:)ondmg parts.

‘The double-circuit instrument used is illus-
trated in detail in IPigs. 2 and 3, consisting, as
there shown, of the main magn_et m and lock-
ing-magnet e. Whenever the circuit through

the locking-magnet e is closed, so that it is

vitalized or charged, attracting its armature
¢, its armature locks the armature m’ of the
main magnet m, preventing its movement, re-
taining 1t (m") in the position shown in Figs.
2 and 3, in which respect this double-circuit
apparatus differs from that hitherto used.
The arinature-lever m’ connects with a rod, #°,
which carries a tappet, m°, that acts upon a
spring, f, and closes the same whencver the

main magnet 1s vitalized, and this spring re-

mains closed as long as the armature-lever m/' is
locked by the armature- Jever ¢ of the locking-
magnet.
blned an additional mag ﬂet, J, which 1s in the
(:11*(31111; of the main mag uet m. The armature-

o lever j of the ‘deltl()ﬂﬂl magnet 18 Gennected

1 opens.

With the two magnets m e is com-.

acts on a 01rcu1t closing sprm , 1,80 a8 to elose

“the same.

Ii¥ Fig. 1, the letter A designates the rail-
road- tme]{ B and I& are swnm]s D and G are
track-instruments, and X X’ are batteries.

The track-instruments, Figs. 4 and'5, con-
sist of track-levers T, whmh “when Ehelr free
ends are depressed by the wheels of a passing
train or otherwise, act upon a rod, ¢,which car-
ries a piston, ?, moving in an air- eyhnder £
and the upper t'lpelmn end of said rod nets

upon circuit - closing springs ¢ d, Fig. 5, so

that the spring ¢ is opened and the spring d 18
closed. The cylinder ¢* forms an air-cushion 6
whlch retards the downward motion of the rod |
t, 80 that the spring ¢ is held open and the
spring d is held closed for a short period of
time after the wheels have passed the track-
Jever. With each of the signals, except the
first 1n the line, is GOmblned a circult-closing

on the pin #*, which forms the AXiS Of the sig-
nal, said cam being in such a position that it
depresses and closes the spring when the sig-
nalis down in its position of ‘‘danger.’’ (See

Tig. 6.)

- In their normal position the signals I show
“Smfety,” and the circuits through the springs
¢ ¢ of the track-instruments D G are closed.

If the train which moves in the direction of

arrow 1 reaches the track-instrument D, Fig."

1, the spring ¢is opened and the circuit through
ere 10, electro-magnet e, wire 11, spring f,ww
12, Slgnal magnet 7& wire 13, spr 111n‘ ¢, wire 14,
and ground, back t0 bft,ttery X, 18 broken the
signal B drops downto “dmger 2 and the train
in the section is protected against a following
train. At the same time, the circuit throucrh
the locking-magnet e 18 broken the %rma,tur
of the main magnet i falls back, and the spring
The signal B cannot be raised to
‘‘safety’”’ until the spring f is again closed, as
will be presently explained.  As-the train pro-
ceeds and reaches the track-instrument G the

sSpring ¢’ is opened and the spring d" is closed.

Byopening the sl:)rinﬂ ¢'the circuit through the
signal-magnet A" 18 broken and the signal B
drops down to ‘“‘danger,”’ and as it dwps the
cam k', Fig. 6, on the Si“llal shait closes the

spring &, and since the S]_)l“i]]g' d’ 18 held closed

with a'rod, s ,Wh:tch carries a t‘L]_‘)pGL ? , that I as long ag the train passes over the track-in-
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strument,and a littlelonger,by the air- éushion,
as previously stated, a circuit is closed from
battery X, through wires 10 15, main magnet

m,wire 16, addltlonal magnet j,wire 17, spring

'k, wire 18, spring d',wire 19, to ground G" and

throuu*h 0‘1011]161 ° and w1re 20 back to bat-

tery X, the armature of main magnet m is at-

tracted, spring f'is closed, and a circuit is
closed from battery X, through wire 10, lock-
ing-magnet ¢,wire 11, spring f,wire 12, signal-
magnet i, wire 13, spring ¢,wire 14, to ground
D¢, thence through ground G° and wire 20 back
to the battery; but at the same time, by the

-elreuit through spring £ and wire 17, above

named, the addltlonal magnet 7 18 v1tahzed
and the spring ¢ is closed, and a short eircuit

1s closed, from battery X, through wire 10,lock-

- ing- maﬂnet e, wire 11 Splll] ' f,wire 22, sprlng

20

g; wire 21 to ground ¢°, thence through Gannd

wire 20 back to the battery, and as long as
this short circuit remains closed thesignal Bre-
mains at ‘‘danger,’”’ while the lockmg -magnet

isvitalized and the armature of the main mag-

- net m is locked, so as to retain the spring fin

25

its. closed position.
named 1s kept closed as long as the wheels of |
the passing train act upon the track-instru-
ment G, and 1t is not opened before the spring

The short circuit above

d’ opens. When this spring opens, the circnit
through additional magnet j is broken, the

- Spring ¢ opens, the short circuit is broken,

33

40

and the circuit uhI'Ollﬂ‘h signal-magnet 2 raises
the signal B to “Safety 7 The signal B, there-
fore, will not be raised to ‘‘safety’’ until the
train has passed clear out of the section.
the train passes the track-instrument G the

spring ¢ is opened and the signal E drops to

‘*danger,’”’” so as to protect the train until it
passes the next succeeding track-instrument.
What I claim as new, and desire to secure
by Letters Patent, 15—
1. The combmatlon substantlally as herein-
betfore described, of the locking-magnet ¢, the
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]

301,361

main magnet m, the spring f, actuated by the
armature of main magnet, the signals B H, the 45
signal-magnets A/, thespringZ, acbuated by the
signal-magnet, and thesprings ¢ ¢ d',actuated
by the wheels of a passing train, and the bat-
teries X X' and cireuit- connectlons, as de-
scribed.

2. The combination of the magnet e, con-

50

structed to lock the armature of the main mag-

net, (when it is vitalized, ) the main magnet m,
the additional magnet 7, the springs f and g,
and the circuit-connections therefor, as set 55
forth, the main and additional magnets being
situated in the same circuit, all as &nd for the
purpose described. :

3. The combination, substantially as herein-
before described, of the circuit- breaking spring 6o
¢,-actuated by the wheels of a passing train,- the
signal-magnet - and its signal B, the magnet
m, the spring 7, actuated by the armature of the
main magnet, the locking-magnet e, an addi-
tional cireuit - closer, the circuit-connections 65
through e and m, and the battery X, said lock-
ing-magnet and spring f being in the (311'611113
of the signal-magnet.

4. The combma,tlon , substantially as herein-
before described, of the additional magnet 7, 70

the spring g, a,etuated by the armature of said

additional magnet, the main magnet m, the
spring f, actuated bv the armature of the main

magnet, the spring £, actuated by the signal E,

the spring d', actuated by the wheels of a pass-
ing traln, the battery X, and the shunt and sig-
nal circuits, as descrlbed the main magnet,
the additional magnet, ‘and the, springs &k d’
forming parts of the same circuit.

In testlmonv whereof I have hereunto set my
hand and seaLm the presence of two subscrlb-
ing witnesses. -

[ L. S.]_
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ALVAH VV HALL
-Witnesses: |

W. HAUFF,
E. F. KASTENHUBDR
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