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UNITED STATES

PAaTeENT OFFICE.

-

ALVAH W. HALL, OF MERIDEN, CONNECTICUT.

ELECTRIC SWITCH AND SIGNAL APPARATUS.

SPECIFICATION forming part of Letters Patent No. 284,841, dated Sepfember 11, 1883,

Application filed May 17, 1883.

(No model.)

To all whom it may concern: | !

Be 1t known that I, ArLvag W. HALL, a.
citizen of the United St‘stS residing at Meri-
den, in the county of New Haven “and State |
of Conneeticut? have invented new and use-
ful Improvements in Electric Switeh and Sig- |
nal Apparatus, of which the following is a
specification.

This invention relates to an interlocking
switch and signal apparatus which is under
the control of two keys, all in such manner
that no two safety-signals that might inferfere
with each other can Te given.

The peculiar con&tluctlon of my apparatus
18 pointed out in the following specification
and 1llustrated in the aceomp&nying draw-
1mgs, i which—

Figure 1isa diagram of the entire apparatus
in its normal position. Fig. 2 is a diagram of
the same when one of the keys 1s depressed
and both the up and down main tracks are
clear. Fig. 3 i8 a diagram of the same when
both keys are in their normal position, the
signal on the uptrack issetto ‘‘ danger?’ by the
passing train, and all but the main L downtr ack
are blocked. TFig. 4isa diagram of the same at |
the time the train en the uptrack passes out of
the section, permitting a safety-signal on either
main or branch track. Fig. 5 is a-diagram of
the same when the branch downtmcL 1s clear.
Fig. 6 18 a cha,gmm of the same when the
branch uptrack is clear. Fig. 71sa side view
of one of the double-circuit instruments which
I use in my signal apparatus. Fig. 8 is aplan
or top view of the same. FKig, 918 a side view
of one of the switch-instruments connected
with the switch-rails in my apparatus. Fig.
10 is & partial section of the same. Fig. 11
is a plan or top view of the same.

Similarlettersindicate corresponding parts.

In the drawings, the letter A. designates
the main downtmek B the main uptrack A’
a branch downtmclx and B'a branch uptr ack.

@ « are the switch-rails for the branch track
A’; b b,the switch-rails for the branchtrack B'.

S is the signal for all the downtracks. SPis
the signal for the main uptrack B, and §”is the
signal for the branch uptrack B’. The signal
S* 18 a green disk, and when in view it shows
‘‘safety’? for the main downtrack A and
‘“danger”’ for the branch downtrack A/, and

vice versa. The signals 8* and S” are red
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m a box so that they

| cuit-closers ¢’ 77,
ranged that both open and close szlmultanously,

—

disks, WlllCh when in view, show ‘‘danger,’’
and when 01113 of view they show “safety 77

"All these signals are controlled by electro- 55

magnets, so that when the electric circuit

,thloucrh one of the signal-magnets is closed

the corresponding swnal is moved out of sight,
and when the circuit “is broken the signal drOpS

in sight by its own gravity. Signals of that 6o
kind are well known to those acquainted with
electricrailroad-signals, and require no furthel
deseription.

On the side of the traehs 1s a switch-house,
which contains four double - circuit mstru- 65
ments, C R, C' R/, C* R*, C' R’ and two keys,
K K, said cireuit-instruments being ineclosed
cannot be tampeled
with, while the keys are accessible to the
SWltC]l]ll‘LI]

The construetion of the double-circuit in-

struments which I useis shown in Figs. 7and
8. Im these figures,C C are the cireuit-closing

70

‘magnets, and R R the releasing - magnets.

Whenever the armature of the magnets C18 75
attracted, the locking-lever 7¢is carried be
hind the armature-lever ¢ by the spring 7/,

and the spring ¢ is brought in contact with the

anvil ¢, and retained in that position until
the 1616&811‘1g -magnets R are vitalized and 8o
their armature which is secured to the lock-
ing-lever 7%, s attracted. When the armature-
lever ¢ falls back, the Sprmo' P18 brought in

contact with the anvﬂ PR

By referring to Fig. 1, 113 will be seenthatthe
double- 011"011113 1nst1ument C R acts upon the

85

circuit-closers ¢ », the double- 011011113 1nstru-

ment €' R’ upon the circuit-closers ¢ 7 , the
double-circuit instrument C° R? upon the cir-
cuit-closer ¢*, (no 7* being required,) and the go

double- cucmt m&trumenb C’ R’ upon the cir-
which, however, are S0 ar-

which is eftected by changing the position of
the anvil =, Fig. §, 1n relation tothe spring.
V V' are two battelles and T T T T° are
track-instruments or cireuit- closers which are
actuated by the wheels of passing trains. «

95

a
a* are circunit-closers which are actuated by

the switch-rails «¢ «, and b’ b™* are circuit- 100

closers which are actuated by the switch-rails

b b. These devices I have termed ‘‘switch-
instruments.”” The manner in which these
switch-instruments operate will be understood
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23

~circuit-closer 7,

by 16f6111110 Lo Figs. 9, 10, and 11. The C11-
cuit-closers « (01 b b’f") are secured on the
top of a hollow standard, Wthh forms the
bearing for the pivot of a lever «’, one arm of
which, comlects by a rod, «’ Wlth the movable
chair a*, which supports the switch-rails a a;

(only one such rail being shown in Fig. 9)

The other arm of the lever «° carries two
-rollers, ¢’, which act upon the circuit-closers

f

« & in such a manner that when the switch-

rails ¢ a are in lme with the main track A. the

(311 cmt closer ¢’ is open and the circuit-closer

*is closed, Fig. 1; butif the switch-rails a «
&16 in line with the branch track A’, the cir-
cuit-closer a’ 18 closed and the clrcmt closer
«*is open, Figs. 9, 10, and 11. This circuit-

closing mechamsm or switch-instrument forms

no part of my present invention, and I have
illustrated and described the S‘mme only for
the purpose of being able to e“&':plaln fully my
present invention.

In the diagram Fig. 1 all the swnals, S
and S”, are in sight, and consequently all the
tracks Wlth the e‘;ceptmn of the main track A
are blocked. If the switchman depresses the
key K,asshown inFig. 2,a circuit (indicated by
ary OWS 1) is closed From. battery V tlnough
wire 10, key K, wire 11, circuit-closer ¢’,wire
12, 1616‘181]:1“‘ 111&0*‘11613 R wire 13, 1eleasmg
11110‘11613 R7, and wire 14, back to the battery,
the circuit-closer ¢ is opened and circuit-closer
» is closed, and a circuit (indicated by arrows
2) 1s closed from battery V' through wne 15,

wne 19, clectro- maﬂ*net of |

~and 21, back to ba ttely The eleetro magnet

40
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of Swnal S" is vitalized and the signal S° is
moved out of sight. Both the main tracks
are now clear, whlle bothl branch tracks are
blocked. At thesame time, by closing the eir-
cait through magnet 7, the circeuit- closer ¢ is
opened. -

In Fig. 3 T have shown the posltmn of the
parts dulmﬂ‘ the time the up train moving on
the track B passes the track- merument T.
As soon as this track-instrument is closed by

the wheels of the passing train, a circuit (In-

dicated DLy arrow 1 in Fig. 3) 1S closed from
battery V through wires 22 23, track- mstru-_

ment T,wires 24 25 releasing- magnet Rd wires

26 and 97 back to the batters y, by the action of

the 1016‘18111““ magnet R?, the circuit-closers ¢’

and 7° are opened the cirenit of batter y V’, (in-
dicated by arrows 2 in Figs. 2 and 3) through
the electro-magnet of the Slgnal S 1S broken

-~ and the signal i3 drops back into its position

60

of danwel the main uptrack B 1s thereby
blocLed and only the main downtrack A re-
mains clear. As the train which has entered

‘. the section on the uptrack proceeds, it reaches
the track-instrument T, and the apparatus
assumes the condition indicated in Fig. 4.
When this track-instrument is closed by the
action of the wheels of the passing train, a, cir-
cuit is closed, as indicated in full ‘mrrows, from.
battery V throuﬂh wires 22 23 28, track-in- |

65

wire 16, circuit- closer ¢ ere.
17, circuit- closel a’ v ere 18, circuit- closel 1/
signal 8", wires 20-

|

track A’ to proceed with safety.

b, "ivue 43, clrcult closer °

'284.841 |

strument T', wire 29, circuit-closing magnet 7,

and wire 27 back to the battery, the circuit.
closing mag11et C? 1s vitalized, and the circuit-
closer ¢ is attracted. DBy these means the ap-
paratus is left in condition to switch off a
down tr 3,111 from the 11’1&111 tr auck. A to the
tmck B, 1e11der11w it necessary to block this
track in order to allow the train on the branch
‘When the

70

75

up train reaches the track-instrument 1% so
as to close the same, all the parts are returned .

to their normal position, bécanse a circuit 1s
closed from battery V thr ough wire 34, Fig.
4, circuit-closing magnet C, wire 35, circuit-
closmg magnet ', wire 86 cirenit - closing
magnet C°, wire 37, track-instrament T2 (whlch
at the time is closed ;) and wires 25 22, back to

the battery.

The condition of the apparatus when the
switch-rails @ @« are moved in line Wlth the
branch downtrack A’is shown in Fig. 5. A
circuit is closed from battery V' throu ':rh wires
21 30, electlo magnet of signal 8% wire 31, cir-
cuit- closer @, wire 32, circuit- closer ¢, "and
wires 33 15, back to the batter y, the swnal St s

8o

moved out of sight by its electro- nlan*net the

main downtr ack A is Blocked, and the br anch
downtrack A’ is cleared. WVhen the switch-

i rails « ¢ are returned to their normal position,

the circuit through the electlo magnet of the
signal S* is br oken at «', the swnal S drops

[ into sight, the main downtrack A is opened,

and the branch downtrack A’ is blocked. If
the switchman desires to open the branch up-

track B’, he moves the switch-rails b b in line

with the br anch track B’, and depresses the key
K. (See IFig. 6.) By deplessmﬁ this key, a
circuit is closed from battery V, wire 38, key
K',wire 39, circuit-closer ¢, wire 40 1eleasmﬂ
magnet R, and wires 41 27, back to the batter y,
as indicated by arrows 1 Fig. 6. By the
vitalization of nag net R/, the spring ¢'isopened
and the spring ¢ is closed and a circait 1S
closed from battery V, tlllolwll wire 21, elec-
tro-magnet of signal S“’ ere 42 circuit-closer
; wire 44, circuit-
Glosel y’ Emd wires 45 15, back to the battery,
as indicated by arrow 2 in Iig. 6, the signal

S is moved out of sight, and the branch up-

track B'is cleared, while the main uptrack re-
mains blocked. When the train on track B
passes the track-instrument T°, a circuit 1s
closed from battery V through “11 es 22 23 46,
track-instrument 1T wire 20 releasing- mag
net R’, and wires 26 27, back to the battery,
as mdlcated by dotted arrows in Fig. 6, the
springs ¢’ r* are opened, the circuit of battery
V, through magnet of swnal S, is broken, and

the signal S" drops back s0 as to block the
track B’ behind the train.
| passes the track-instrument T all the springs
cr, ¢ 1, ¢ ¢ r’ are returned to their normal po-

YWhen this train

Slthll as already explained; and in order to
‘Ldl]llt a second train to the branch uptrack,
the switchman has again to depress the key
K’. If he desires to open the main track B,
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he restores the switch-rails b b to their normal
position and depresses the key K, as stated in
the description of Fig. 2.

2. The combination, substantially as here- 5C
inbefore described, of the two batteries V V/,
the double-circuit 1nstr11ments controlling the
circuit-closing springs ¢ v ¢, the signal i, the

5

10

15

By examining the connectlons of the differ- i

ent parts of my apparatus, it will be seen that

no two safety-signals can be given which would |

open tracks for frains that mi ight interfere with.
each other.
the main track is set to *° safety 7 a5 shown in
Fig. 2, the signal S* cannot be set to ‘‘satety’’
for the branch downtrack A’; meither can the
signal S* be set to *‘ safety ’’ for the branch up-

track B, since neither the circuit through the
electro- maonet of signal 8* nor that through
the electro- magnet of signal S* can be closed.

In the same manner, while the si ignal S*1s set to
‘‘safety’’ for the down branch track A’ the sig-

nal S” cannot be changed to ‘‘safety’’ for the

- main uptrack, (see Fig. 5,) and while the sig-

20

25

nal S° is set to “safety” for the main uptrack
(see Fig. 2) neither the signal S* nor the signal
§" can be disturbed. This will be 1ead1]y un-
derstood from the various diagrams referred to,
and fully described in the for egoIng speclﬁca-
tion.

-+ Tt will also be seen thatin or der to open the

main uptrack B the switchman has to depress

the key K, and in order to open the branch

20 S

35

40

uptrack B’ he has to depress the.key K', and

since these keys will produce no effect unless
the switch-rails are in the required position,
the worst that can happen is that the trains
are delayed 1f the sw itchman fails to give the
required signals. The battery V, by its action
uponthe double-circuit instr aments O R, C' R,
¢’ R?, C° R, serves to change the pOSlthll 01‘
the V*brlous cirenit- closing springscr, ¢'1/, ¢ 1°

, SO as to enable the S1 0‘11%1 b&ttery V" to

‘LGt upon the electro-magnets of the several sig-
nals in the required manner.

What I claim as new, and desire to secure by

Letters Patent, 18—
1. The combnmtlon, substantially as here-

“inbefore described. of the two batteries V V7,

45.

- circuit-closing springs ¢, ¢ 7°

the double-cireuit instr uments controllmﬂ the
y Gy C 1 ,the S1g-

nals S*S" S, the SWltch mils a a Z)b the SWltch—
1nstrume11tq a a0 b, and e]ectrical CONIec-
tions. - -

R T
.

For instance, if the signal S° of |
"inbefore described, of the two batteries V V7,

o

| switch-rails b b, the

switch-rails ¢ a, 0 0, the switch- mstmments a
a*, b" b, the keys K, and electrml CONMNEC-
t10ns
3. The combination, substantially as here-

the double-circuit msbrument controlling the
circuit-closing springs ¢’ +/, the signal S, the
switeh-rails b D, the switch- instruments ¥ b'F,
the key K/, and electrical connections.

4, The combmatlon substantially as here-

inbefore described, of the two batteriés V V',

the double-circuit mstmment controlling the

circuit-closing springs ¢ r ¢*, the signal S“ the

switeh-rails « @, b b, the sw1teh 1nstmments «
a'*®, o' "%, the track-instrument T, and electri-
cal connectlons
5. The combination, substantially as here-
inbefore described, of the two batteries V Vv,
the double-circuit 1nstrument controlling the
circuit-closing springs ¢ r ¢, the signal S“‘ the

switch-rails a a, the smtch instrument «” @',

the track-instru ment T, and electrical connec
‘t ?
10118.

SR
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6. The combination, substantially as here-

inbefore described, of the two batteries V VvV,
the double-circuit 1nstrument controlling the
circuit-closing springs ¢’ 9/, the signal 8", the
switch-instroment b b,
the track-instr ament T*, and electrical connec-
tions.

7. The combination, substantially as here-
inbefore described, of the two batteries V V/,

the double-cireuit instr uments controlling the -
circuit-closing springs c,.¢'+/, ¢*, ¢ » ?the sig- -

nals S* 8" SY, the switch-r aﬂls t, b b the SW1teh |

instr aments @ @ %, 0" 0%, the tr ack-. 1115’51‘1111161113
T% and electrical counectlons |

In testimony whereof 1 have heleuuto set
my hand and seal in the presence of two sub-
SCT 1b111g witnesses.

ALVAH'W. HALL. [L: &.]

Witnesses:
W. HAUFF,
E. I, KASTENHUBER.
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