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Fig. 2.
cuits onthe railway and at the signal-station.
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To all whom it mwy CONCEPTL:

Be it known that I, WILLIAM ANDREWS,
engineer, a subject of the Queen of Great
Britain, residing at Camden Square, Camden

Town, London Encﬂaud have invented cer-

tain ne wand useful Ra,llwa,v-Swnals of whleh

the following 18 a speclﬁ_camon |
It has often been proposed to estabhsh elec-—

trical communication between the signal-sta-
tions and the engine, so that the driver may
be informed when approaching the station
whether the line is clear or not. No great
difficulty arises in doing this where there are
no branch lines; but in the case of a junc-
tion, where the train may be signaled to pro-

ceed either along the main line or 011130 a
Of

used for each signal; but this is costly.

According to fhis im‘rention two ormore in-
dependent indicators. on the engine are oper-.
ated through a single eonductm along the

line, and thls 18 done by emplﬂymw cuuents_
| tracted by any cmleut

of different strengths.

Kigure 1 is a front elevatwn of an appara- |

tus constructed according to this invention.
Similar instruments are employed on the en-
gine and in the signal-station. Iig. 2 is a
rear elevation with the casing removed.  Figs.
3 and 4 are sections on the lines 3 3 and 4 4,
Fig. 5 is a diagram view of the cir-

Fig. 6 is a detall view showing an arrange-

ment for connecting the signal-levers in the

cabin with the track-signals and the operat-
ing-bar of the electric switch in the cabin.

In Figs. 1to4, ais the main-line signal, and

b a swnal for a branch line or siding. The

1ﬂ'nal a i pivoted at ¢’ and is wmked by a

pair of electromagnets A A of elliptical form, ]
as shown in Fig. 8 whose armature @?is ﬁxed

to the signal a',ud works in central slots in the
adjacent ends of the cores of the magnets.

The armature a® is magnetized by reason of |

its axis o’ being between the poles of two per-
manent magnets A’ A'. -This axis a® has a
bearing at « in an iron plate ', connecting
corresponding ends of the permanent
nets.. The magnets A are wound in opposite

directions, so that whatever be the polarity of

the current a north pole of one faces a south
pole of the other.

instrument in the

mag- |

If, therefore, a current of |

one polarity through the magnets A turns the '

armature ¢* from left to 11{?]:113 a current of the
opposite polarity turns it Ctr om right to left.
The signal b consists of a red disk whmh when

in the pOSlthIl shown covers a green disk in-

side the case. - When, lhowever, it IS moved to

| the position shown in dotted lmes in Fig. 1, it

is hidden by the case and the green dIS]{ ex-
posed. The signal b is carried on an arin piv-

otedatb’,to w_,hieh isfixed a permanent magnet
b?, Fig. 4, forming the armature of a pair of op-
positely-wound electromagnets I3, and swing-
ing between their poles, as plainly seen in
I‘w‘ 2. A current of one polarity therefore
causes one magnet to attract b?>and the other
to repelit, while a current of the opposite po-
larity reverses these effects. C is a magnet

whose armature ¢ is pivoted at ¢ and has ﬁ*:ed

to it pins ¢?, which plOJer through the case
unless the &1matule is being atmacted and

prevent the signal ¢ from moving until they

are withdrawn by a current being sent. The
armature ¢ is not polanzed SO ﬂmt 1t 1s at-

C’ is a bell.
InFKig.5,d d are the 1 ails; e, anengine upon

| them; f, a ' conductor at the side of the rails,

which may either be continuous or 111 sections
connected towethei asshown, and e’ is a brush

o’ and 1" are wires connecting
the rail d and conductor f with the smnal-
cabin. ¢ are the switch-rails leading to the
branch line or siding.

When the right-hand
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| carried by the encrme and in eontaet with the
conductor f.

rail ¢, to which wire ¢’ is connected, is closed

against the insulated contact £, to which wire
92 is connected, a circuit thr ourrh these wires

is established.
In the diagram the SWltCh 1&11 itself is for

the sake of clea,mess shown as the circuit-

closer; but in practice it would only actuate
the circuit-closer.

H is a switchboard fixed on the back of the
signal-cabin, and 2 /' are
two circuit-closers pwoted at h? 12 and con-
nected together by the insulating-bar h°.

J is the “main-line signal, and J X the branch-
line signal, located in proper proximity to the
track- SWltCh and operated by the levers 77,
which are both mechanically connected in any

convenient way with the circuit-closers I v/,
so that the latter are moved from the poeatmn
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shown in fulllines to the dotted position when-
ever elther the main-line or the branch-line

signal 1s lowered. This may be conveniently
done as shown in Fig. 6, where the track-sig-

nal J is shown connected with the lever 7, so
that when the lever is thrown to the left the
signal J falls by gravity, being %LlltAbly
weighted. The connection between J' and 9’
is the same, but is omitted as not necessary
to the 1llustration and as tending to confuse
the drawings. DBoth levers 7 7' are also con-
nected with the operating cross-bar A2 of the

switch H by a rod that passes loosely through

each lever and is connected at its end to a
spiral spring that tends to draw it toward the
right into the position shown in the drawings.
Collars on this rod bear, respectively, against
the left-hand side of each lever. Obviously
when either lever is moved to theleft to lower
the signal J or J' the circuit-closers /v i’ are
thrown into the position indicated by the dot-
ted lines in Ifig. 5.
tents are to be emploved to hold the levers 7 7’
in either of their positions.

- K is the track-switeh lever operating the
points ¢ 2, and k is a contact-maker mechan-
1cally connected to it in such.manner that

‘when the points are open £ isagainst the ter-

minal £ and when closed agamsb k>,

L L' are two batteries, the latter being the
more powerful.

The magnets A'and C are so adjusted that

they attracb thelr armatures when either bat-
tery 1s in circuit, whereas the magnets B only
respond to the battery L.

m' m*mPmtarefourterminals, and n' n?ndn!
fou'l contacts on the board . The contacts
n’ n* are connected together and to the ter-
minal m*and batteries, while the contacts n?
n® are connected to?ethet and to the terminal
m’ and the other pole of the batteries. The
terminal m?is connected to the contact-maker
I and through the magnets B A Candbell ¢/
to the wire d', and the terminal m?is con-
nected to the contact-maker 7' and wire T,
The function of the pins ¢* on the armature
of the magnet C is to hold the signal a in po-
sition when'no current 18 passing, so that it
shall not be displaced by Jjolts.

When the parts are in the position shown,
the circuit is from the battery L/, contact k2

contact-maker £, terminal m4, contact nt, cir-

cmt closer /', ter mma,lm3 conductor 1, brush
e’ on engine, bell C’, maﬂ'nets C, A, and B on
engine, 1’*:111 cZ wire d’ to the swnal eabm bell
C' and magnets C A Bin it to terminal fm2
coutaet maker /i, contact n® terminal m

wire ¢°, contact- maker at pomts g 2, wire g',
back to the battery L. The effect of the cur-
rent in this direction is to make the neutral
magnets C attract their armatures and ring
the bells C’, but the direction of current is
such that the magnets A and B repel their
armatures and hold the signals a¢ and b in
their danger positions. If, howevel the sig-

nal J' be lowered by the lever 7, which si-
multaneously moves the contact-makers 7 7/

Of course suitable de-.

[ —

into their dotted positions, Fig. 6, then the
circuit is from the battery L/, contact &=, con-
tact-maker L, terminal m*, contacts n*n’, con-
tact-maker /2, terminal m”?, magnets B, A, and

C and bell C' in. cabin, wire d’, rail d, mag-
nets B, A, and C and bell C' on engine, brush
e', econductor f, wire f', terminal m?3, contact-
maker 7/, contacts n® n?, terminal m’', wire g,
contact-maker at points, back to the battery
L'. It will be observed that in this case the
current passes in the other direction through
the magnets, and not only are the bells C
rung and the magnet C actuated to withdraw
the pins ¢? but the magnets A and B attract
their armatures and lower the signals @ and b.

If the contact-points g z are open instead
of closed, the contact-maker k ismoved away

from the contact %? and the battery L is put

into circuit instead of L. Whatever signal
therefore is now given the signals 6 remain
at ‘*danger,” because the magnet I 1s s0

~wound and constructed as not to respond to
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the strength of current delivered by battery go

L, while the signals ¢, magnets C, and bells
C’ behave as before, the circuits being ex-
actly the same except that the battery is con-
nected directly to the terminal m* by wire {
instead of through the contacts /t £'. It will
thus be seen that when the signal is given
indicating that the main line is open or clear
only the main-line signal a shows ‘‘safety,”

and when the branch line is open or clear-
 both signals ¢ D go to the position of ““safety.”

It will be obwous that the contact-maker &
may be operated by the lever 7' in place of the
lever K. Indeed in ordinary practice the two
are so connected that the former cannot be
moved till after the latter closes the points.

When two branch lines are required, an ad-
ditional conductor may be employed, the mag-
nets A and C and those of the bells C' each
having two coils, one for the circuit of each
of the branch lines, the arrangement being
in all other respects as above deseribed, or a
single conductor may be employed, the sig-
nals for one branch line being lowered by a
strong current of one polarity and the signals
for the other by a current of the other polar-
ity. In this case, however, the armature ¢
should not be polarized, as the signal ¢ ought
to respond to currents of either polarity. The
advantage therefore of giving a danger-sig-
nal by a reverse current is lost; or a single
conductor may be employed with currents of
three different strengths; but this is usually
1nconvenient, although it has the advantage
of allowing danger-signals being given by a
reversal of the current. In this case the ar-
rangement 1s similar to that first deseribed,
the levers operating the points, each putting
the weakest battery out of circuit and one
putting in the medium battery and the other
the strongest.

Tt is not essentlal that there should be a
complete apparatus in the signal-cabin. In
some cases a mere indicator 1:0 show that a
signal has been given is sufficient.
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In place of having a single circuit embrac-
ing all the magnets and the bell (if there be
one) there may also be a circuit embracing
only the magnets A and C and the bell. In
this case the circuitsare made to pass through
an electromagnet so adjusted that it attracts
its armature only when a strong current is
passing, and this movement of the armature
breaksthelattercircuitand closes the former.

I claim— |

1. The combination of two electromagnetic
indicators on the engine, one of which indi-
cators is responsive to a strong current only
and the other to current of less strength,

circuit connections, two track-signals, and -

means located at a signal-station to, at the
will of an operator, either lower one track-
signal and transmit a currentof such strength
as to effect the actuation of both indicators,
or lower the other track-signal and transmit

~a current of less strength to effect the actua-
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tion of one only of said indiecators. |
2. The combination of two electromagnetic
indicators on the engine, one of which indi-

cators is responsive to a strong current only

and the other to current of less strength, cir-
cuit econnections, and means located at a sig-
nal-station to at the will of an operator trans-
mit a current of such strength as to actuate
both indicators, or a current of less strength
to actuate only one of said indicators.

3. The combination of main and branch

tracks, two electromagnetic indicators on an

engine, one of which indicators is responsive
to strong currents only, and the other to cur-

- rentsoflessstrength, meansatasignal-station

for at the will of an operator, transmitting a
current of one strength when the main track
is clear or open and means also at the signal-
station, for at the will of an operator, trans-

mitting a current of different strength when
the branch track is clear or open, current of
one strength serving to effect a signal that
the main track is clear and current of another
strength serving to effect the signal that the
branch track is clear.

4. The combination of two polarized elec-
tromagnetic indicators on the engine, one re-

‘sponsive to a strong current only of a given

polarity, the other responsive to a weaker
current of the same polarity and both irre-

sponsive to any strength of current of oppo-

site polarity, main and branch tracks, electric
contacts g z controlled by the track-switch of
the branch track, sources of electromotive
force of two different strengths and electric
switech mechanism located at a signal-station,
a eircuit including said two indicators, switch
mechanism, sources of electromotive force
and electric contacts of the branch track, cir-
cuit connections whereby when the contacts
of the branch track are closed and the electric
switch mechanism is in one position, a strong
current of a polarity to not operate the indi-
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cators.is sent through the ecircuit and then. 65

when the electric switch mechanism is moved
to another position to send through the cir-
cuit a current of the same strength but of
opposite polarity to operate both indicators,
and whereby when the track-switch contacts
are opened a current of less strength but of
the same polarity as the last-named current
is sent through the circuit to operate one only
of said indicators, substantially as and for
the purpose set forth. | |

WILLIAM ANDREWS.

_ Witnesses:
JAMES M. M. ERSKINE,
- JAMES COLLINS.
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