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UNITED STATES PATENT OFFIcE,

- ELMER R. COE, OF WILKINSBURG, PENNSYLVANTIA, ASSIGNOR TO THE UNION SWITCH
& SIGNATL COMPANY, OF SWISSVALE. PENNSYLVANIA, A CORPORATION OF PENN.

SYLVANTA.
~ ELECTRIC SIGNALING SYSTEM ‘
N 0-..898,324. Specification of Letters Patent. Patented Sept,. 8, 1908.
Application filed May 11, 1908, Seria] No. 432,041, .
Lo all whom i My concery.: - adjacent transformers, ~The relays shown in

Be it known that I, ELuer R. Cor, of | thege higures are what is known “Wipe con-
Wilkinsburg, Allegheny county, Pennsylva- tact” relays and have three positions, The
nia, have invented a new and useful Elec- | normal position is that showp o the right
5 tric Signaling Systen, of which the following | hand side of Fig. 1, in which the signal cir- g
~ Is afull, clear, ‘and exact description, refer- | cuit ig closed. When, however, a train ap-
ence being had to the accompanying draw- Fmaches within a certain distanee of the re-
mgs, forming part of this Specification, in | lay, it short circuits the secondary of the
which— _ transformer and causes an mereased current
10 Kigures 1 and 2 are diagrams showing one | to How through the windings 8, thereby in- 45
- form of my Imvention, the two views show- creasing the energization of the relay and
ing the relay in its thyee different positions, causmg it to move to open the signal cir-
and Figs. 3, 4 and 5 are diagrams showing | cuit, as shown at the left hand side of Kig,
three different modifications of my invention, | 1. The signal controlled by said circuit then

15 Fig. 6 is g view showing another form of three goes to danger position In accordance with 7q
posttion relay which may be em}ployed. | the well known bractice.  With a broken
' ! ' ectric signal- | wire in the circuit, the relay will go to itg
Ing systems for rallways; and ig applicable to third, also open circuit position, as shown in
those systems wherein the track rails are di- Fig. 2, by the action of 2 counterweight 9.

20 vided into insulated sections, and also to The distance gt which the relays will be Op- 75
those systems in which the track rails are | erated by an approaching train depens upon
“electrically continuous throughout for all | the adjustment of the relays, the impedance
currents both signaling and propulsion, being | of the rails, the power factor of t]e system,
of more particular advantage In connection the adjustment of resistance 12, and othes

25 with the last_ named systems. | factors Which_ must be determined in each gg

the relays which contro] the- track signals, | ent track conditions, and the sighal should
and will be best understood by reference to" therefore be set somewhat in advance of tle
30 the accompanying drawings in which I have | theoretical block limits to guard against the g
shown several different forms thereof which possibility of their going to danger in the face
~ will now be described, it being premised, how- | of an approaching train. This ariation
ever, that the invention is susceptible of va- may, however, be largely reduced in a num.
rious other changes and embodiments by | ber of ways. Thus; 1n Irip. 1 , I have shown
35 those skilled in the qpt without departing | resistances 12 connected across the track 90
from its spirit and Scope as defined by the | rajls ot the points of connections of the trans- -
appended claims. | formers.. These resistance conductors hye S0
eferring first to that form of my inven- | proportioned as to cause g uniform flow of

. %ion which is shown in Figs. 1 and 2, the nu- current through coil 8 between the opposite
40 meral 2 design: s the track rails which are | rails to thereby reduce the variations i the os
here shown ag being electrically confinuous | total amouns of current flowing at different
Tor all currents, both Signaling and propul- times, due to changes in the ballast resist-
sion, instead of being divided into msulated ance under different conditions. This elimi-
sections. 3 designates transmission lines, | nates largely one cause of variation in the
45 supplied by an alternating current generator | block limits and reduces the overlap, 100
4, and from which the signaling current is | Iny Iig. 3 T have shown the transformer lo-
supplied to the track rajls through the trans- cated midway of the block, the limits of
formers 4/ whoge secondaries are connected | which may be made more definite by the use
across the rails in the middle of each block | of eross conductors or bonds 11 between the
- 50 or track circuit. 5 designate relays whose rails. These cross conductors, or bonds, form 1 (5
movable member through a suitable afrange- | closed circuits for the transfornier secondas-
ment of contacts controls the local circuits 6 ries, and by a proper adjustment of the po.
of the track signals 7. These relays have lays, the latter oan be made to go to open
theip energizing coils or windings 8 in series circuit position. The bonds 11 serve also to
55 With the secondary coils or windings of the | balance the bropulsion. current in the two 119




o |

' rails.. In Fig. 4 I have shown the combina-

conductor or bond 12 connecting the two
rails midway between the bonds 11. This
resistance conductor acts in the same manner
as in Fig. 1 to reduce the variation in the
total-current flowing at different times in the

sections.

-, For the purposelof reducing the friction of

10

the wipe contacts of the relays, mércury con-

tacts or any other means of any suitable
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gagement with

character may be employed. | |

In Fig. 5 I have shown another form of my
invention in which the signal circuit 6 has
two relays 14 and 15 with their contacts In
series in said circuit, and with their energlz-
ing windings 16 .and 17 in series with the
secoitdary of the transformer 4.
15 is adjusted to pick up on a lower voltage
than the relay 14, so that when a train enters

‘the block the relay 14 will pick up, causing 1t
“to open

the signal circuit and set the signal
The relay 15 will open only in

at danger.
The principal ob-

case of a broken circuit.

ject in using the two relays is to avoid the ndi
| former and the track, together with cross-

use of a wipe contact relay. - .
Fig. 6 shows another type of relay which

may be employed. In this figure, 18 1s a

magnet having a pivoted armature 19, which
is arranged, when the magnet 1s ener ized, to
engage the pivoted contact member. 20.
When fhe magnet is deénergized, as by &
broken circuit, the armature 19 will be in the
position shown.in this figure.
cuit of the magnet is intact and no-train 1is
in the block, the armature 1s lifted 1nto en-
ith the contact member 20, thus

completing the local circuit. - When a train

comes into the block, the increased current

which flows through the magnet coil in the
manner above described, causes the arma-

 ture 19 to lift the member 20 away from the

46

90

fixed contact 21, and thus opens, the local

circuit. |

While I have shown the track rails as elec-
¢rically continuous for all currents m all of
the forms described, it will be obvious that
they may be divided into insulation sections
with the usual induction bonds across ad)a-
cent. sections to permit the passage of the
propulsion current from oneblock to an-

other while confining the signaling current

~ within the.blocks.
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Various other changes may be made in my

invention, since

What 1 claim 1s:—

1. In an electric signaling system, a trans-
former for impressing a signaling current

‘upon the track rails, and a signal-controlling
its energizing winding con-
* nected in series with the track and between.

relay having

the secondary winding of the transformer
and the track; substantially as described.

2. In an electri¢ signaling system, track
rails which "are electrically continuous, &

The relay

connected ‘In series

When the cir- |

| 1ays having gon

808,324

: : : transformer for impressing & si'gna,]“j‘n% Cur-
tion of these same bonds 11 with a resistancé. (‘rent upon the track rails, and a signa cén__

trolling relay having its energizing winding
connected in series with the track and be-
tween the secondary winding of the trans-

70

former and the track; substantially as de-

scribed. o _

3. In an electric signaling system, track
rails which are electrically continuous, &
transformer for impressing a signaling cur-
rent upon the track rails, and a signal-con-
trolling relay having its energizing winding
connected in series with _
tween the secondary winding of the trans-
former and the track, together with means
for reducing the variations in the distance at

.which the relay will operate; substantially
‘a8 described. - |

4. In an -electric signaling system, track
rails which are electrically continuous, 2
transformer for impressing a signaling cur-
rent upon the track rails, and 2 signal-con-
trolling relay having its eneigizing winding
| with the track and be-
tween the secondary windingRof.the trang-

bonds connecting the track railg at intervals;
substantially as deseribed. =~

5. In .an electric signaling system, track
rhils which are electrically continuous, a
transformer for impressing a signaling cur-

rent upon the track rails, and a signal-con-.

trolling relay having its energizing winding

connected in series with the track and be-

tween the secondary winding of the trans-
former and the track, together with resist-
ance bonds connecting the track rails; sub-
stantially as described.

the track and be-
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6. In an electric signaling system, track

rails which are electrically contmuous, a

105

transformer for impressing a signaling cur-

rent upon the track rails, and a signai-con-

trolling relay having its energizing winding

in series with the track.and between the sec-
ondary winding of the transformer and the
track, together with cross bonds connecting

110

the rails at the ends of the block; substan-

tially as described.

»

7. In an electric signaling system, track -

rails which are electrically continuous, a

transformer for impressing a signaling cur-

rent upon the track rails, and a signal-con-
trolling relay having its energizing winding

connected in series with the track and be-
tween the secondary winding of the trans-

‘former and the track, together with cross

bonds connecting the rails at the ends of the

block, and resistance conductors also con-

necting the rails intermediate said bonds;
substantially as described. o |

- 8. In an electric signaling §ystem, & trans-
forrner having its secondary connected

‘across the.track rails for supplying signaling

115
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current therett 4’sighal circuit and two re-

thets in series in said circuit 130
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and having their energizing windings in se-
ries with each other and with the second-

- ary ot the transformer; substantially as de-

10

20

scribed. .
9. In an electric signaling system, a trans-

former having its secondary connected

across the track rails for supplying signaling
current thereto, a signal circuit and two re-

lays having contacts in series in said circuit

and having their energizing windings in se-

r1es with each other and with the track and

between the secondary of the transformer
and the track, said relays being adjusted to
pick up at different voltages; substantially
asxiescribed. o S

4 | e . g |
10. - In anelectric signaling system, a trans-
former for supplying signaling current to the
track rails, and a signal controlling relay
having a winding connected in series with the
track and between the secondary winding of

circult; substantially as described.

8

the transformer and-the track, the movable

member of said relay having two different
positions in which it opens a signal circuit
and a third position in which it closes sald

~11. In an electric signaling system, a
source of sup}zl)ly for signaling current, and a
signal controlling relay having a wi
connected In-series with the track and be-
tween the source and the track, the movable
member of said relay having two different

positions in which it opens a signal circuit,

and a third position in.which it closes said

circuit, substantially as described.

In testimony whereof, I have hereunto set

my hand, _ .
- . - ELMER R. COE.
Witnesses: o -
J. B. STRUBLE,

K. K. BRADLEY.
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