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1o all whom it may concern:

Be it known that I, JoHN D, TAYLOR, of

Chillicothe, in the county of Ross and State
of Ohlo, have invented new and useful Im-
provements in Railway-Signals, of which the
following is a full, clear, and exact deserip-
tion.

This invention relates to that class of high-
way-crossing signals in which an electric bell
is placed near the crossing of the street or
highway and is automatically thrown into cir-

~cult by a train approaching the crossing and
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cut out of circuit by the tmm when it passes
the crossing.

The ob;]ect of my invention is to simplify
the electric circuits and mechanical parts of
the apparatus, so as to reduce the cost of con-
struction and maintenance to a minimum.
oimplifying the -electric circuits also reduces
the frequency of derangement and makes the
apparatus more eifective and reliable.

I will desecribe a railway-signal embodying
my invention and then point out the novel
features in the appended claims.

Referenceis to be had to the accompanying
drawings, forming a part of thisspecification,
In which similar characters of reference indi-
cate corresponding parts in all the views.

Figure 1 is a side elevation of an interlock-
ing relay embodied in my invention. Fig. 2
1s & plan view thereof. Kig. 31is a perspec-
tive view of an mterlookmﬂ' arm which is em-

- ployed 1n connection Wlth_th_e relay. Fig. 4
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18 & perspective view of another interloéking
arm used therewith and an armature-lever.
Fig. 5 18 a diagrammatic view of the track
circuits, batteries, and magnets. Figs. 6 to
12, Inclusive, represent different positions as-

stimed by the interlocking arms; and Hig. 13-

shows the arms separated to more clea,rly
1llustrate their construction.

The interlocking relay comprises two simi-
lar magnets 1 and 2, arranged on one base 3,
and as these ma,fmets and the1r coacting part&
are alike a deserlptlon of one will answer for
both. The parts coacting with the magnet 2,

however, will be deswna,ted by prime- marks

- in connectlon with the reference-numerals.

Coacting with the electromagnet 1 is an

50 armature-lever 4, carrying an armature 5.

The armature-lever 4 is connected to a shaft

" ‘6, pivoted in a frame 7, mounted on the base

3, and it is provided with a horizontally-dis-
posed member 8, on the end of which is se-
cured a weight, here shown as consisting of
abox 9,1in whwh mercury, shot, or other suit-
able material may be placed until the proper
adjustment is obtained. The vertically-dis-
posed member of the lever 4 is provided at
its upper end with a contact 10, designed to
engage with either a forward contact 11 or a
rear contact 12, These contacts 11 and 12
are mounted in a metal bracket 13, supported
on the base 3, and therefore are in electrical
connectlon one with the other. The contact-
ing ends of the . contacts will preferably be
prowded with carbon instead of the usual

| platinum.

Attached to the shaft 6 is an arm 14, which
extends at an angle of about forty-five de-
grees with relation to the vertical portion of
the lever 4 and is approximately at right an-
oles to the arm 14', operated by the electro-
magnet 2. An arm 15 is mounted to swing
on the shaft 6, and thisarm 15 has a hOI'IZOD-

ta,lly-dlsposed portion 16, to the outer end of

which a weight 17 1s attaehed designed to
raise the arm 15 at a certain time, Which will
be hereinafter desceribed. -The arm 15 is pro-
vided near its upper end with a pin 18, which
projects horizontally under the arm 14 and
prevents the arm 15 from being raised above
a certain position relatively to the arm 14. A

| short distance from the upper end of the arm

14 a notech 191s cut in the under side, provid-
ing a lug 20 at the end, which extends down-
wardly at right angles to the length of the
arm, and inward of the notch 1918 a beveled
shoulder 21. The lower corner of the upper
end of the arm 15 is beveled, as shown at 22.

This beveled surface 22 is at an angle of about
forty-five degrees with relation to the length
of the arm., _The arm 14 is in the same ver-
tical plane with the arm 15, and the arm 14
is in the same vertical plane as the arm 15,

and the axes on which the several arms oper-

ate are placed at such distance apart that
when both magnets 1 and 2 are energized
either the lever 4 or 4’ is prevented from mak-
ing contact with its forward contact 11 or 11’

bearing ag ainst the beveled surface 22’ of the
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.by the beveled shoulder 21 on the arm 14
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arm 15" and the shoulder 21’ on the arm 14
bearing against the beveled surface 22 on the
arm 19o.

The interlocking arms offer no hindrance
to the levers 4 and 4’ falling against the back
contacts 12 and 12' when the magnets are de-
energized. If when Dboth levers are resting
against the back contacts one of the mag-
nets —for instance, the magnet 1—is ener-
oized, its lever 4 will be attracted and the
arms 14 and 15 will be drawn down until the
lung 20 on the arm 14 strikes the square part

of the end of the arm 15', which stops the_le-—l

ver 4 at about half-stroke and prevents its

malking contact with the forward contaect 11;
but when the magnet 2 is also energized its
lever 4’ is attmeted and acting throur:-*h the
shaft 6, the arm lé', and the pin 18’ puslles
the arm 15’ off the lug 20 and into the notch
in the arm 14, peumttmg the lever 4 to com-
plete its stroke and make contact with the
forward contact 11. The levers 4 and 4" are
electrically connected together by a wire 23.

If the terminals of an “electric cire cuit, in-
cluding a bell and a battery, are connected
to the contact- -supports 13 and 13, respec-
tively, the bell will ring whenever the levers
4 and 4’ both rest afmmst their back contacts
or when one 1s against its back contact and
the other againstits forward contact, and will
not ring when either the lever 4 or 4" is held
in the middle position by the interlocking
arms.

The relay above described is connected to
the signal mechanism as follows: The termi-
nals of the magnet 1 are connected to the
ends of the track-rails 24 and 25, near the
street-crossing, and a battery 26 has elec-
trical connections 27 and 28 with the other
end of the section comprising the rails 24 and
25. The terminals of the magnet 2 are con-
nected to the ends of the rails 29 and 30, and
the other end of the section emnptisinn these
rails 29 and 30 has connections 31 and 32 with
a, battery 33. In the normal condition—that
is, when the rail-sections 24 25 and 29 30 are
clear of trainsorcars
both be energized and the levers 4 and 4" will
both be drawn toward the contacts 11 11, re-
spectively, but only one can make contact,
the other being held in the middle position
by the interlocking arms 14 and 15 and 14
and 15". Consequently the bell will not ring.

When a train approaching the crossing
passes the battery 26, that b&tter‘y is shunted
by the wheels and axles and the magnet 1
loses 1ts power of attracting i1ts arm ature, and
therefore its lever, under the influence of the
welght 9, falls against the back contact 12.
This releases the lever 4" and permits it to
malke contact with its forward contact 11,
completing a circuit through the battery 34,
so that the current will flow through the wire
35, back contact 12, lever 4, wire 23, lever 4/,
forward contact 11, wire 36, bell-magnets 37,
and back to the battery 34 through the wire
38, thus causing the bell to ring.

the magnets L and 2 will

h
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When the first pair of wheels of a train

enter the section comprising the rails 29 and

30, the battery 13 is shunted and 1ts magnet
2 is deénergized, permitting the lever 1 to
fall against “the baek contact 12/, and while
the t1 ain is passing over the crossing and 1s
partly in both sections both levers 4 and 4
will rest against their back contacts and the
before-mentioned circuit will be maintained
and the bell will continue to ring. .As soon,

however, as the last pair of wheels of the
train leaves the section com prising the rails
24 and 25 the magnet 1 will .again be ener-

ogized and its leveré will be drawn away from
the back contact 12 , but will be prevented
from making contact with the forward con-
tact 11 by the lug 20 on the arm 14 bearing
on the end of the arm 15’. The circult will
consequently be interru pted and the bell will
stop ringing. When the last pair of wheels
leaves 13116 sectmn comprising the rails 29 and
30, the magnet 2 will also be energized and its
lever 4’ will be drawn forward; but eitherthe
lever 4 or4' will be held away from its forward
contact by the interlocking arms, as before
deseribed, and both will be held away from
the back contacts by the magnets. Conse-
quently the bell-circuit will be open and the
bell will not ring. When a train moves in
the opposite directlon, the operation is the
same, only reversed in orvder.

If a train enters a section and stops before
reaching the erossing and then backs off, the
bell will ring while the train is in the section,
but will stop when the train leavesit, because
both magnets 1 and 2 will again be ener-
gized and the levers 4 and 4" will be in their
normal position. If after a train has passed
the crossing, but while it is still in the rail-
circuit section, a following frain enters the
other section, the bell will be set ringing
again, because in that eondition of the track
both batteries 26 and 33 will be shunted, both
magnets 1 and 2 will be deénergized, and both
levers 4 and 4' will rest against the back con-
tacts 12 and 12/, respectively, which completes
the circuit through the bell. This Iclaim to
be a great advantage in my system, as in no
other system known to me will a following
train ring the bell until a preceding train slmll
have completely left the rail-section on the
other side of the crossing before the follow-
ing train enters the first %eetlon

i ig. 6 shows the position of the interlock-
ing arms when the lever 4 makes contact with
the contact 11 and the lever 4' is held in 1its
middle position. Tig. 7 shows the position
of the arms when the lever 4’ is in contact
with the contact 11" and the lever 4 is held
in its middle position. Both positions are
normaland theone assumed will depend upon

which magnet is energized first and upon the

relative strength of themagnet. Fig. 9shows
the position of interlocking arms when after
everything is normal the magnet 2 only is
shunted bya train and thelever4' fallsagainst
the back stop 12'.

Fig. 10 shows the posi-
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tion of interlocking arms when after every-
thing is normal the magnet 1 1s shunted by &
train and the lever 4 rests against the back
stop 12. Figs. 9 and 10 show the utility of
pivoting the arms 15 and 15 loosely with ref-
erence to the levers and rigid arms and limit-
ing their motion in one direction by the pins
18and 18'. Limiting their motion by the pins
18 and 18’ prevents both levers 4 and 4’ mak-
ing contact with the forward stops at the same
time, while giving them freedom of motion
in the other direction permits either lever to

fall against its back stop while the other le- ¢

ver 1sagainst the forward stop. Fig. 9 shows

‘the rigid arm 14/, attached to the lever 4/,

dra,wn away from the pin in the loose arm
15', while the arm 15’ is held by the lug 20 on
the rigid arm 14, attached to the lever 4, this
lug 20 being necessary for another purpose
before described. KHig. 10 shows the same
position of the other arms. Iig. 11 shows
the position of the interlocking arms when
both magnets have been shunted, and Figs.
12 and 8 show the position of the arms when
one of the magnets 2 and 1, respectively, has
again been energized after both have been
shunted by a train and show the lug 20’ or 20,
as the case may be, bearing on the arms 15
and 15', which stops the corresponding lever
4" or 4 ha,lf—way

Having thus described my mventmn 1
claim as new and desire to secure by Letters
Patent— |

1. In an electric-signal system, a relay com-
prising a pair of electromagnets, pivoted ar-
mature-levers coacting therewith, contacts
carried by the armature-levers, front and
back contact-pieces for engagement with the
contacts carried by the levers, rock-shafts on
which the armature-levers are mounted, arms
rigidly mounted on the rock-shafts, and arms
loosely mounted on the rock-shafts, the loose
arm of one shaft being adapted to interlock
with the rigid arm of the other shaft, substan-
tially as speclﬁed

2. In anelectric-signalsystem formﬂways,
a relay comprising a pair of electromagnets,
pivoted armature-levers coacting therew_ibh, a
counterbalance on each armature-lever, con-
tacts carried by the armature-levers,front and
back contact-pieces for engagement with the
contacts carried by the levers, the front and
back contact-pieces of the pair being in elec-
trical connection, rock-shafts upon which the
armature-levers are mounted, an arm extend-
ed rigidly from the rock-shafts, and arms
loosely mounted on said shafts and having
outwardly -extended counterbalancing por-
tions,theloose arm of one shaft being adapted
to interlock with the rigid arm of the other
shaft, substantially as specified.

3. An electric-signal system for railways,
comprising a relay consisting of two electro-

magnets, armature-levers coacting with the
electromagnets, contact-pieces in the alarm-
circuit and adapted to be engaged by the ar-
mature-levers, shafts upon which the arma-

ture-levers are mounted, arms extended up-

ward from said shafts, other arms loosely

mounted on the shafts :-md having counter-

weights,and pins extended laterally from said
loosely mounted arms to engage underneath
the first-named arms, the Several arms being

adapted tointerlock atthe ends, substa,ntlally

as specified.

4. An electric-signal system for railways,
comprising a relay consisting of two electro-
magnets, an armature,—lever coacting with

each electromagnet and adapted to close an

alarm-circuit, shafts npon which said arma-
ture-levers are mounted, an arm extended at
an angle from each shaft, each arm having a
notch at its end providing a lug extended
substantially at right angles to the length of

the arm, and also providing a beveled shoul-

der, and other arms mounted to swing on the

' shafts, the said other arms being beveled at

the ends, the loose arm on one shaft being
adapted to interlock with the arm rigidly ex-
tended from the other shaft, substan tlally as
specified.

5. A railway-crossing alarm system, com-

prising two track-sections, batteries h&vmﬂ' _

connection with opposite rails of the s’ections,'
a relay comprising two electromagnets con-
nected respectively with opposite rails of the
sections,asignal-circuit comprising a battery,

armature- levels coacling with the relay—elec-
tromagnets, front and baek contacts having
con nec‘m on Wlth thesignal-circuit and a,da,pted
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to be closed by the &rmature-levers, and in- -

terlocking arms operated by the armature-
levers, substantially as specified.

6. An electric-signal mechanism for rail-
ways, comprising two electromagnets, an ar-
mature-lever coacting with each electromag-
net, rock-shafts upon which the armature-
levers are mounted, an arm extended rigidly
from each shaft, and a counterbalanced arm
mounted to swing on each shaft, each rigid
arm having a notch 19, a lug 20, for limiting
the motion of the arm and lever connected
thereto by engaging the square portion of the
end ot the opposite swinging arm, and a bev-
eled shoulder 21 for effecting the same pur-
pose by engaging the beveled shoulder of the
opposite swinging arm,and the swinging arms
each having a square portion and a beveled
portion 22" at the end and carrying a pin 18
projecting under the adjacent rigid arm for
limiting the motion of the swinging arm, sub-

stantmlly as specified. -
JOHN D TAYLOR

Witnesses:
BENJ. F. STONE,
Wwu. C. DUNLAP,
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