(No Model.)

' No. 273,568,

J. PTLIVERMORE,
RAILWAY SIGNAL APPARATUS.

Patented Mar. 6,1883.
N | S

2 She_-ein:s_—She-eﬁ 1,

N. PETERS,- Photo-Lithographer, WashingrgilD. C.




(No Model.) 2 Sheets—Sheet 2.

J. P. LIVERMORE.
. RAILWAY SIGNAL APPARATUS.
No. 273,658. o . - Patented Mar. 6, 1883.

- dgﬁ B il  1

_ )

Al
R
Rf

| . |
- )

- !
| l
i

R

-

" K. PEVERS, Photo-Lithographar, Washington, D. C.




~ stored to its other or * safety?” positiou by the

I_S

20

25

30

35.

20

45

50

UNITED STATES

PATENT OFFICE.

JOSEPH P. LIVERMORE, OF BOSTON, MASSACHUSETTS.

'RAILWAY SIGNAL APPARATUS.

SPEGIFICATION formmg part of Letters Patent No. 273, 55 , dated M_a,rch'ﬁ; 1883..'

Anphcatmn filed March 3, 1839,

("‘_«Tn model.)

To all whom it may concern :

- Be it known that I, JOSEPH P. LIVERMORE,
of Boston, county of Suffolk, State of M assa-
chusetts, have invented an Improvement in
Railway Signal Apparatus, of which the fol-
lowing description, in conunection with the ac-
companying drawmgs, 18 a specification.

My invention relates to railway signal ap-
paratuas of’ that class in which a signal is set
1n one position—for example, its “danger” po-
sition—Dby the action of an electro-magnet in
a circuit controlled by an instrument opemted
by the train entering the section, and is re-

action of a magnet in a circuit controlled by
an iustrument operated Ly the train leaving
the section. In such apparatus, where the
cireait-controlling instruments are operated
by the wheels of the train, the signal will be

affected when the first wheels arrive at the.

said instrument, and the said instrument will
be retained in the condition to produce such

an effect upon the signal daring ‘the entire

time.that the train is passing over the said
nstrument. It will be seen, therefore, that a
long slow-moving train may, in passing off

from the section, set the signal to “safety,”.
and thus permit a follow] ing short or rapidly-

moving train to enter the section before the
whole of the first-mentioned train has passed
off, so that the last portion of the said slow-
moving train, in passing off the section, would
cause the bl"’-’-“ndl to be reset or I‘{‘Ldllle(l at its
satety-point after the fast-moving train en-
tered the section, and the said fri%t -noving
train would accordingly not be properly guard-

ed, since a false safery -signal is worse than no

blg.,ndl at all.

One of the objects of my invention is to pre-
vent a false safety-signal” from being given
under the chain of ¢cireumstances: before enu-
merated, or under other circutstances which
would prodace a similar effect—such, for iu-
stahce, a8 a train coniing to rest acudentdlly
or otherwise upon and affecting the instru-
ment at the end of the section. For this pur-
pose 1 provide a secondary signal operated
ouly by the circuit controlled by the train

leaving the section, so that the mowment that |
the first portion of the said train restores the

| causes the Secondary signal to be set in the

‘““danger” position, and retains it there as
long as the instrument is affected by the train

leaving the section, the said secondary sig- .

nal bemg removed to and normally retained
in a concealed or ¢ safety ” position when the
instrument at the end of the section Ib not aft-
fected by the train. -

The main signal apparatus is so constructed

62

that both the magnets controlling it are in cir-

cuits provided with normally-ciosed breaking
instruments or keys, which are operated to
break the circuit by the train. The main sig-
nal is shown as mounted on a pivoted rodl,

upoun which it swings or vibrates from one to
the other position as a pendulum, and the mag-
nets are located upon opposite bllleb of the said

rod, which 18 provided with armatuares to be
attracted by the said magnets.

Dy this ar-
rangement, although both mmagoets may exert
equal attractive power, the signal will remain
held by that one of them-under the influence
of which it was last placed until the circuit of
such magnet 18 broken, when the signal will

_swmg by the action, gravity, and the attract-

ive power of the mher magnet into the control

of the said other magnet, and will be retained

thereby until its circuit is broken, when the
signal will return to its original position. That
one of the magnets which holds the signal con-
cealed,aund thus indicating “safety,” and which
will, fur the sake of distinction,
“'hdetY nragnet,” has in its cireuit a normally-

closed cireuit - bleakmﬂ‘ instrament or key

adapted to be operated by the wheels of the
train entering the section, the said key being
of any usunal construction and forining no part

of the present iuvention. The othier or danger
magnet isin a cireanit having a normally-closed
breaking mstrument or key properly located
to be operated by the train leaving the sec-

tion, and the said danger-magnet is provided

mth an armature controlling the movements
of a secondary signal in such manner that the
sald signal 18 displayed when. the said circuit
is broken. It will e seen that by thus having
both the circuits normally closed the signals
also ivdicate any failure in the apparatus, for
should the battery ora wire of the safety-mag-
net become broken the main signal will indi-

maiu signal to its *“safety” position it also | cate. ‘““danger,”and lfd. wire of the circuit of the
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danger- mwnet should be broken orits battery | regular occupatlon of the block by a train
- fail the sewmlary signal would indicate that

fact. If both wires should be broken, both
sighals will be displayed. If under any cir-
cnmstances the satetyv-magnet should release

the signal when the other magnet was inop-

erative, the suld signal might swing back and
forth lllltll finally,. it the Sdtety -magnet should
agaln beuome charged, 1t might be attracted
aud held by it,thus indicating “safety” when 1t
should indicate ‘*danger.” To guard against
suchanevent, I bhave provided a locking device
so arranged that when the signal moves from
the “safety”to thetdanger” positionand isnot
immediately held by the danger-magnet 1t will
be held by the said locking device; but when
the signal has been held by the danger-mmagnet
and is then released the said locking device
will not prevent its movement to the “safety?”
position.
device operates to preveut a false safety-signal
from being given under the circumstances be-
fore mentioned, and that by 1ts employment
the secondary signal might be omitted; but
both are preferably employed, as greater se-
curity is thereby afforded.

1t is obvious that any number of magnets
may be included in each of the circaits, all in
one ¢ircuit being operated simultaneously, and
I have shown both the said cirenits as oper-
ated by the same battery. 1 bave also pro-

vided a ecircuit-breaker 1n the cireuit of one of

the said magnets, herein shown as the safety
one, which is operated by the signal itself when
brought into control of the other or danger
maguet, so that the entire battery-power is

 then expended upon the magnet which is hold-
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ing thesignal. At switches, draw-bridges, or
other breaks in the track 1 provide maguets

in each of the circuits, which may be arranged |

to control a similar signal to the main one, but
which will preferably each control a separate
signal. When thus arranged the one in the
danger-circuit will indicate when the track-in-

strument thereof is operated by a train pass-

ing over or brought to rest upon it, or when
the wire or circuit is acceidentally broken. The
one in thesafety-circuit will indicate when the
main signal 1s at *danger,” owing to the cir-
cuit-closer operated by the main signal. The
attendantat the switchordraw-bridge will tbus
be warved of an approaching traln having
passed the main signal, and wiil be governed
accordingly.

It will be seen that a circuit-breaker located
any where in the salety -circuit can be em-
ployed to set the main signal to “danger,” or
a circuit- breaker any w ‘here in the danger-
¢ircult may cause the secoudary signal to be
displayed, and such a circuit-breaker may be
connected with the movable switech or draw-
bridge operating mechanism, in order to cause
the main signal tobe set to “danger” when the
line of the rails is broken. 1 [}Ieter, however,
to bave the circuit - breaker which indicates
breaks in the track or anything except the

It will be seen that such a locking

passing through the section in the portion of
the circuit common to both magnets, so that
when it is operated both the main and sec-
ondary signal will be displayed. The main
and secondary signals are shown as both dis-
played through the same opening, one behind
the other, the one which appears in frout be-
ing provided with an openiug, through which
the other can be seen. The cirenit - breaker
by which the signal is set to ¢ safety 7 is pref-
erablylocated a sufficient distance beyond the

signal for the next section to enable a train

to be stopped alter it has passed the said signal
for the next section and before 1t reaches the
said circuit-breaker, so that a traiuo is properly

cuarded by each signal before the protection:

of the preceding signal is rewmoved. The cir-
cuit of the danger-magnet might, however,
be controlled by the movement of the next
signal when the train enters the following sec-
tion, instead of by the wheels of the train.
Figure 1 is a rear elevation of the signal ap-
paratus proper, the side of the inclosing-case
being removed to show the apparatus within.
Fig. 2 is a detail, showing the danger-magnet
and armatare by which the secondary signal 1s
operated, and alsoshowingtherelative position
ot thetwosignals when both aredisplayed. IFig.
3 is a detail illustrating lhe locking device by
which the signal 1s held in the abaeuce of the
proper magnet-power; Kig.4, a diagram show-
ing the c¢ireaits as applied to a double track
where the trains normally move over a given
line of rails in one direction ounly; Ifig. 5, a
diagram showing the invention as applied to
a single track over which trains normally pass
in both directions; Ifig. 6,a detail showing the
circuit-closer for one maguet operated by the
signal when controlled by the other magnet;
and Fig, 7, a diagram 1llustrating the cireats
and one form of track-instrument which may be
used, the sutd parts being arranged for one sec-

tionof onetrack of adouble-track road, the ~aid

section containing no intermediate switches,
draw bridges, or other interruptious.

The signal apparatus proper is contained in
a case, a, provided with an opening, b, throngh
which the siguals are to be displayed. The
main signal ¢ (shown as the usual red disk or
target) is mounted on a rod, d, pivoted at 2, in
such manner that the said rignal will vibrate
{row the position shown in fuil lines, IFig. 1, to
the positionshown 1in dotted linesand back, un-
der the action of gravity, atter the manner of a
nendulum, The said rod d 1s provided with
an armature, ¢, which i1s acted upon by a mag-
net, f, to draw the signal toward and retain it
in position shown in full lines, Fig, 1, this ¢on-
ditionindicating “satety,” and the magnet f be-
ing called the **safety-magnet.,” The magnet

g 1s arranged to act upon an armatuare, i, which
may be the same as the one acted upon by the
magnet f, the tendency of the said magnet ¢
being to move the signal ¢ toward aud retain
| it in the position shown in dotted lines, IFig. 1,
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~ mature, ¢, mounted on an arin, j, pivoted at 3, |
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when it can be seen through the opening b,and | opening or closing a circuit, as required, while
~ Indicates “danger.” Thesignal is primarily re-

‘tracted from either magunet by the action of

gravity, which, however, only partially effects

the movement of the signal, and the two mag-

nets f and g, thus arranged, each operate as au
auxiliary retractor for the other, by which the

movement of the signal is completed, and the |

armatare 18 wholly removed from the control
of the magnettrom which it wasthus retracted.
The magnet ¢ is provided with a second ar-

and provided with a signal-disk, &, which is
preferably of a different eolor from the one. e,
and so shaped that when both are in line with
the opening b, the disk %k being between the

said opening and disk ¢, the latter will show

belrind the disk & through the opeuning [ there-

- inj or, if desired, the signal k may be square or

20
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of less area than the ove ¢ When the arma-

tare ¢ 13 not held by the maguoet ¢ the arm j§
and disk & move Ly the action of gravity into
~the position shown in dotted lines, and when

the magunet g is demagnetized the signal ¢ will
usually be under control of the magnet f, so

that the signal & will be displayed and the sig-
nal ¢ concealed. _ | . |
- Thecircuits of the magnets fand g are shown

in Figs. 4 aud 5, that portion of the circuit be-
longing only to.the magnet f being indicated

by the figure 20 and shown in the finest lines, .

~ that belonging ouly to the magunet ¢ being in

dicated by the figure 21 and shown in heavier

lines, and the portion of the -eircuit which is

common to both magnets being indicated by

the figure 22 and shown in still heavier lines.

- The circuit 20 of the magnet or magnets f con-

40

tains the circuit-breaking track-instrament, as

at m, located at the entrance of the section,
the said circait-breaker being normally closed,
but opened by the train in passing into the
section. The circuit 21 of the mmagnet ¢ is pro-

- vided with a circunit-bieaking track-instru-
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ment, as at n, located at the end of the section
and normally closed, but adapted to be opened

by the train in passing off the section.

Circuit - breaking instruments have been
heretofore used and ftully illustrated and de-
Beribed in Letters Patent and other publica-
tious. Anysuchinsirument may be employed
1n carrying out the present inventiou, and, as

showu in Fig. 7, the circait-breakers m n con-

sist of the armatures of electro-magnets M, the
sald armatures being normally retained in po-
sition to cluse the respective circuits 20 21 by
thelr retractors when the said magnets M are
not magnetized. The magunets M are in nor-
mally-open local c¢ircuits 30, connected with
opposite short sections of rails R R/, insulated

from the rest of the track, the said local cir- |

cults 50 being closed by the wheels and axles
while the entire train is passing over the said
rails B R/, and thus causing corresponding
magnet M to attract its armature and open the

circuit 20 or 21 controlled by it. Such a de- |

magnets

.section.

the train is passing, and of itself forms no part
‘of the present invention.. ' o

Referring to Fig. 4, when a train moving in

magnet f, which thus releases the armature e
and permits the signal ¢ to swing into the

position shown in dotted lines, Fig. 1, when

.70.
the direction of the arrow passes the circuit-
- breaker m, the signals ¢ k, controlled by the
J g. being in the position ‘shown in
full lines, Fig. 1, it breaks the circuit of the

75

the armature & is attracted and held by the

magnet ¢g. The signal ¢ is thus retained dis-

played throngh the opening b while the train
18 traversing the section of track berween the

circait-breakers m n, and any succeeding train

willbe warned not to enter the section. When

| the train which has passed the breaker m ar-

rives at the breaker n, it breaks the circuit of

the magnet ¢, which thas releases the arma-

8o

.

ture and permits the signal ¢ to return to the

position shown in full lines, Fig. 1, or the

*» gafety” position, and at the same time it re-
leases the armature ¢ and perinits the signal &

to move to the position shown in dotted lines, -
Fig. 1, where it will remain displased through

theopening b as long as the circuit-breaker is
retained open by the train passing over it, so
| that, although the signal ¢ is at ¢ safety,” the

engineer of a following train will know that
the first train bas not fully passed off from the
If either of the sigpals ¢ or k is dis-
played as the train approaches the signal-post,
the said train is not permitted to pass the ¢ir-

In signals of this class which are controlled
by instruments located at the eutrauce and
end of the section, the main signal, as ¢, is
usuaily set to “satety ” the moment the train ar-
rives at the instrument n ag the end of the sec-
tion, and there 18 nothing to prevent a sue-
ceeding train from passing wholly over the in-
strument m before the first train has fully
passed the instrument =, so that the latter,
siill acting on the said instrument n, will cause

99,

95

100 .
cuit-breaker m until both the said signals are’
removed. | | |

FI'D'S

II0

“a false safety-signal to be given behind the

second train which thus entered the section.

This would not occur with the apparatus thus

rs

far described in case proper attention were

given to the indicatiou of the signal k; but
in ca~e the said signal should be disregarded

and the train should have passed the circuit-

breaker m while the magnet ¢ waus demagnet-
ized, either through the action of a train upon
a circuit - breaker or from any failure in the
circuit of the magnet g, the main signal ¢ can
still be set to ¢ davger,” and retained so while

‘the circuit-breaker n remains open and atter
1t 18 closed until it is opened a second time.

This is'acecomplished by means of the locking

‘device o, (best shown in Fig. 3,) which is ar-
| ranged to engage a projection,.p, on the arm
d of the sigunal ¢ and bold 1he latter in its

‘“ danger ” position, even though the armature

vice i1s well known as a track-instrument for i & is not held by the attraction of the magunety.
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The lacking device o is pivoted at4 and prop-
cerly weighted or acted upon to normally hang
or remain in the position: shown in full lines,
- Fig. 3, where its upper edge, b, lies in the path
ot tlm pr{gu tlon pou the mmml arm d as the
U signalte passes: lrmu the ¢ Satety” to the “ddu-
gtr”pomtmn
s wells lmmx n th&,t a pendulum in swm o
i proaching

SEENE %mg under the action of gravity, does not rise

e

LA
18, of the
EERRRREREE épealti(m shown indotted. lmeﬂ Fig.3, miwhiebh
o thesald locking deviee; in ag({t1:1;3:111;01_1.tlle. pro-
EERREY j:e?(;fi;bn: 7, will effectually resist the movement
of ithe signal-arm d from the* danger” toward §
the tesafety ” position, but will not. prev ent its
wﬂ:lmut changing:the

meefs in i its course.

In this move-

orromovementtoward the fdanger?” position, whiel

ooagain charged,
d'is moved whollyiover to the * danger” posi-
. tion, as shown in full lines, Itig.
i ition: p ]}d‘a‘%‘b beyond: and diser ngages the ap-
i per edge, 5,0t thelluckingidevice o, permitting

. the latter to return to its mormal position, |
{showniniull lines,) so that the projection p, in
i the return of the arm d from the v danger 7 to
tbe ¢ safety ” position, will not engage zh top

40

45

§a

. opened by the action of the signal-arm d,

oowill takeplace asisoon as themagnet g becotnes
When the said signal - arm

of the said locking device, but will engage the

side thereof, so that the said deviece will turn

freely on 1ts pivot 4, affording but little resist-
ance to the movement of the arm d.

It will be seen tlrat, as tar as the operation
of the main signal ¢ is concerned,
the maguets, for g, which is not acting upon
the sawd signal anght have 118 cireait broken,
and 1n case separate batferies and cireuits
were employed for the two magnets the bat-
tery-power might be saved by employing a eir-
cult-breaker foreither maguet, which should be
cpeped while the signal was lwul by the other
magnet. Such a circuit-breaker 18 shown at
» in the circult 20 of the magnert f, it beiug
(See
FFigs,1and 6.) when thelatterisin the *danger”
position, either held by the maguet g or by the
Jocking device 0. Lhe said cireate-breaker thas
serves to lodicate the condition of the main
sigual at other destred points in the circuit,
For instance, as shown 10 Ifig. 4, the circuit

6o 200f the magnet fcontains an electro-magnet,

65

1y which, In acting upon a sigual, ¢/, shows

when the sald circuit 1s opened or closed, and
consequently indicates whether the main sig-
Nalisatsafety”?oredanger.” A magnet,g’,1s
also shown 1o the circutt 21 acting on a signal,

-3, the.projec-

that one of

nets f1

so far:above its lowest pesition as the point |
from which it started, owing: to resistance it |
Tfor this reason, when:the
- signal e swings from its ¢ safety ? to its »dan-
~ger” position upder the action of gravity alone, |
unassisted by the attraction of the magnet g,
o will not move quite to the position shown in
0 dotted lines, Fig. 1, orin full lines, Fig. 3,but |
o will stop soe wlmt short of such pealtaw,- as
o0 shown an dotted lines, Fig. 3.
' %men‘tithe:pmje;:zt@ima p.engag 1 ng the: upperedge, !
locking device o, will ‘move 1t to: the

| the magnet ¢. or preferably both: signals, ¢ X
| &, will be set by openiug that portion 22 ofthe ¢
c¢irenit which is common: to both magnets, as .
The said switel

shown by the switch s, Fig. 4.,
| may be connected with the movable operating:
i mechanism for moving therails or draw-bridge 0
Dbolts, so as to be automatically operated DL
| fore the track can be broken; and I preferto
use, inaddition to:aswitch thus autowatically .

operated, another hiand-operated switeh, so

293,558

¢', or the ones

.. When desired to break the track

by opening the switch ordraw-bridge orother- . 1
wise, the signal cat the head of thescetionean. .0
be set by opeuingthe‘ circuit 20 of the magnet 1
f or the sigual & can be setiwithont disturb- i
30 B
rﬁllil RN ??E %é -

ing the signal ¢ by opening the circuit 21 of:

retained displayed by the action of

g is returned to i1ts normal position, closing
the citenit 22 of both magnets, an additional
switch,s’, mechanically connected with the one
8, is employed, the said switch ¢ controlling
the circuit 21 of the magnet g alone, a~s fullows:

Theswitch ' is provided with two anvil-pieces,
10 12, as shown, i moving across the space

between them when the circait-wire 22 is
broken by the switch s to set the signals to
“danger,” and the switeh s 1s provided with a
single long anvil-piece, 14, from which it is
moved to open the bllblllb of both magnets.
By this artangement, when the switclies s g
are moved to the l]()lttﬁ'(l-line position, Fig. 4,
to set the signals ¢ b to “danger,” the switch &
will first break the circuit of the magnet g,
w hich will have no effect upon the main sig-
nal ¢, as it is then controlled by the magnet f,
and when the switch ¢ has passed entirely off
from 1ts anvil-piece the clreatts of both mag-
nets fg will be broken simultaneously, and the
main sighal ¢ will be canght 1n its **danger”
position by the locking device o, as before de-
s¢rived.,  In the retarn movement of the
switches s 8/ both circuits will tirst be ¢l sed
when they touch the corresponding anvil-
pleces, 12 14, so that the magnet g will attract
the armature o, and thus disengage the sig-

k'y which indicates the coudition of the cir- | nal-arm d frowm the locking device o, the circuit

chit of the magnet g, These indicating-mag-: =
. only, will beem- 000
[ ployed ‘at switches, draw: bridgew or other: .
places where there are breaksin the trdek, and
will indicate when the main signal has been .
setto*danger? by a train passing thetracksdn:-
pstrument m, sothatthe operatorw ill be warned
not to break the: track: while trains are ap-... . ¢

Ho SRR
that  the signals can be retained at “danger” 00 0
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during the vavioas operatious ot shifting cars: 000000
¢ position of the satd sig-1 0
nal at each ehange: of condition of the rails,.
- When: bmh circuits areithnus broken the: Mg.,naﬁ
1k will L SRR
oravity, dml the blﬂ‘lldl ¢ by tlu.,ltmlmug device: SRR
o, and it will be seen that if both: eivenits ave: 00
¢losed simultaneously, once for all, the signal 0000000
¢ will be canght by the nearerimagnet g, and
thusretained inthe “danger” position, NN
to prevent the signal ¢ from thus being placed: 0
orleftin'the“danger” position when theswiteh

Avorder o0
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of the magnet
switch s, although it is still open at 7.
further movement of
switch 8/, passing between its two anvil-pieces,
12 10, will break tie circuit of the magnet ¢,
thus permitting the signal ¢ to pass over toits
‘“safety” position, as desired, where it will be
held by the magnet f, and in the further move-
ment of the switches ¢ 8/ both circuits will be
restored totheir normally-closed condition. By
having the civcuits of both magnets ¢ nor-
mally closed any failure of either circait will
be indicated, that of the maguet /by the main
signal ¢ taking the ¢“danger” position,and that
of the magnet g by the signal % taking the
““danger” position. - I

It is obvious that the magnets g and their
circnits might be employed with a signal, ¢,
which is moved positively in one direction by
the action of the proper magnet, unassisted by
gravity, and I prefer to have the magnets of
sufficient strength to move the signal from an

IO

TS

20

intermediate position up to their poles. By
arranging the signal as a pendulum, as shown,
only a very small magnetic force is required
to operate it—Iless than half that required for
‘the ordinary signal, in- which it has to be
moved positively fromn one extreme position to
the other, for even if the signal should come
‘to rest in 1ts intermediate position the magnet
which first acted upon it unopposed by the
other would only have to move it for half the

25
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distance from on
tion. | | - | |
1t 1s not necessary that the signal % should

35

e to the other extreme posi- I

move with great promptness, and it may there-

fore be nearly counterbalanced, as by the |

weight w, so that bat slight power is required |

to move it—much less than when prompt ac-
tion is desired upon the breaking of the cireait
of the magnet by which the sigpal is retained
concealed. o |

For double-track roads it is not necessary
to extend the circait 20 of the magnet £ be-
yond the signal-post containing the said mag-
net, and in this case the magnet ¢ and signal
k alone would be depended upon for indicating
breaks in the track, it being controlled by a
suitable switeh, as shown at §%, Fig. 4.

For a single-track road where trains enter a
section from both ends, and «it is desirable to
set a signal both ahead of and behind the
train, the arrangement shown in Fig. 5 may
be employed. In this case instruments m are
placed so as to be operated last by the train
entering the section and the instruments # to
be operated. last by a train leaving the sec-
~tion i1n either direction. A distance greater

- than the length of the longest train should be
6o left between the instruments m and » at either
end of the section; or, if desired, a second
locking device, 0, may be employed to engage
the signal when moving from the “danger” to
the ¢ gafety” position. |

It 18 obvious that the secondary signal

4.0
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might be omitted, and the locking device o

k|

]

with the maguet ¢ of the firs or second signal

i

f being then connected at the 1 would prevent'a--t'alse Safety-signal from being i _
st In the | given by a train passing off the section while
the switches s 8’ the | and a

fter a succeeding train was entering the
section, and in case the signal k is omiited a 40
circuit-breaker similar to the one » might be-
used 1n the circuit of the magnet g, it being
opened by the signal-arm dinits ¢“safety” po-
sition. " I R |
It is alsoobvious that by proper observation
of the signals cand % the locking device o
might be owitted; but it is preferable to use
the entire apparatns shownin Fig. 1, as greater
security is thereby insured under all circum-
stances, | | | | 80 -
The circuit-breaker for the magnet g of one
signal might be operated by the signal of the
next block in advance, or the magnet fof each
signal might be included in the same cireuit

75

in the rear, so that a single circuit-breaker
will operate to set the signal at the entrance

of'a block entered by a train to ¢ danger,” and

also-set a preceding signal, the protection of
which isno longer needed, to the “safety” po- go

Ssition. .

I claim— - -
1. In a railway signal apparatus, the combi-

nation of the following elemenis: the main

signal, an electro-magnet and circuit-control-

: | 1Ol= 95
ling instrument operated by trains entering

‘the block-section guarded by the said signal,

an electro-magnet and circuit-controlling in-

strument operated by the train leaving the

said section, and a secondary signal, the said roc
main signal being controlled in its movements
by each of the said magnets in turn; and the
secondary.sigunal being controlled only by the
last-mentioned magnet, substantially as and
for the purpose set forth. |

| - , 105
2. The combination, with the main signal, of

an electro-magnet and its circunit and nor-

mally-closed circuit-breaker operated by the
train entering the section, and an electro-mag-
net, its circuit and normally-closed circuit-
breaker, and means to open it when the train
leaves the section, the movemeunts of the said
signal being controlled by each of the said
magnets in turn when the normal condition of

IIOQ

| the said circuit-breakers is c¢hanged upon the 11§

passage of a train, substantially as described.

J. The main signal, electro-magnet, and
normally-closed circuit-breaker, opened by a
passing train, combined with a second elec-
tro-magnet which controls the said main sig: 120
nal after the said circnit-breaker is operated,
a circuit-controlling instrument in the cireuit
of the said second magnet, the condition of
which is reversed while a train is passing it,
and a secondary signal controlled wholly by
the said second magnet, and thus indicating
the condition of its circuit-controlling instru-
ment, substantially as and for the purpose de-

125

4. The signal combined with two electro-

_ I30
maguets in normally-closed ecircuits, respect-

t ively provided with circuit-breaking instru-

ey
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10 ments being closed, except when positively

ments at the entrance and end of the block- |

section, the said signal being movable from
control of one into control of the other of the
said magnets upon the opening of the instra-
ment in circuit of the magnet at that moment
controlling the signal, substantially as set
forth.

5. The signal and two electro-magnets com-
bined with means to primarily partially re-
tract the signal from one of the said magnets

toward theother,andalocking device by which

the said signal is retained thus partially re-
tracted uvtil engaged and wholly retracted by
the said magnet toward which it was moved,
substantially as and for the purpose described.

6. The signal and two electro-magnets con-
trolling its movement from one to the other
position, the circuit of each of the said mag-
nets being normally closed when the signal is
moving into and retained in control thereof,
combined with a self-closing circuit-breaker In
circuit with oune of the said magvnets adapted to

be held open by the signal while under con-

trol of the other magnet, substantially as and
for the purpose described.

7. The main signal and electro-magnet, by
the attraction of which it is held in the ¢ sate-

beld otherwise, combined with independent
indicating electro-magnets and signalsin each
of the said circuits, substantially as and for
the purpose described. :

| 9. The signal and its two controlling elee-
tro-magnetsand normally-closed circuit-break-
ers in their respective circuits, combined with
an electric switch in cireuit with both the said
| magnets, substantially as described.

10. The signal, its two controlling electro-
magnets and locking device, operating as de-
scribed, combined with an electric switching
apparatus in circuit with both the said mag-
nets, and adapted in its movement to its nor-
mal position to first close both cireuits, then
open one of the said circuits, and finally again
close it, leaving both circuits complete at the
said switeh, substantially as and for the pur-
pose set forth,

11. The signal-arm provided with a projec-
{ tion and a signal hung thereon to swing as a
pendulum under the action of gravity, com-
bined with the pivoted locking device having
its upper portion in the path of the said pro-
jection, whereby when the said signal makes
less than a complete oscillation the said pro-
jection is engaged and prevented from return

ty ” position, combined with a circuit-breaker | movement by the said locking device, bug

in circuit with the said magnet, adapted to be
held open by the said signal whilein its ‘*dan-
ger?” position, and. an indicating-signal and

controlling electro-magnet therefor in the cir-

cuit of the said circuit-breaker operated Dby
the main signal, whereby the condition of the
main signal is indicated, substantially as de-
scribed. |

8. The signal and its two controlling elec-
tro-magnets and circuit-breaking instraments
in their respective circuits, the said instru-

wlhen it makes a complete oscillation 1t passes

out of engagement with the said locking de-

vice and is permitted to make 1ts return move-

ment.

| Intestimony whereof Ihave signed my name
to this specitication in the presence of two

.subsecribing witnhesses.

JOS. P. LIVERMORL.

Witnesses: -
G. W. GREGORY,
W. H. SIGSTON.
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