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To all whom it may concern:

Be it known that I, THEODORE A. B. PUT-
NAM, a citizen of the United States, residingin
the city, county, and State of New York,have
invented certain new and useful Improve-
ments i Electric Railway-Signals, of which
the following is a specification.

This invention relates to improvements in

clectric railway-signals of that character in

whiclhh upon the passage of a locomotive or

train past the signaling-point an electrie im-
pulse is transmitted to a distant signaling-
point.

The invention relates especially to signal-
Ing systems wherein the track-rails constitute
a pmtmn of the signaling-¢ircuits.

One feature of Ull‘-, invention consisis in

the application of an induction-coil at a sig-
nal-transmitting point arranged to receive a

current through its primary wire upon the
passage of atrain, and with its secondary wire
connected through the medium of an inter-
vening cireuit or conduetor with a distant sig-
naling-point, and an electro-magnet or equiva-
lent signal-receiving instrument at such dis-
tant point adapted to be acted upon by the
secondary currents generated in the indue-
tion-coil.

This improvement is especially applicable
in connection with the system of railway-sig-

nals unbmhvd oy ]}:11{1111% N, -Jr‘_} (ml")
damtl June2s Tlhhl,fi*.fl DA, ()H,,{ ated “s[m

00, 1882, T h{“ﬂ mmum‘hmnh o by those pat-
ent% consists, hi iofly stated, of a partial elec-
trie circuit on the 10@0111{}11\ e tmmma‘rmn 11
two electrodes or contacts in connection with
“ance of the other—the
wheels of the locomotive and tender being
preferably utilized as such contacts, with an
electric generator (preferably a dvnamo) in-
cluded 1n said partial cirenit, so that the cur-
rent therefrom normally flows through said
civcuit and throueh the portion of the rail
between the w he{llw by means of which said
Cpartial cireuit is u)m])luh{l In said partial
cireult is an electro-magnetic alarm which
operates upon the cessation of the current
due to the breaking of the circult by the pas-
sage of the locomotive over a hreak or insu-
lation befween two successive rails of the
tracle,.  Such breaks or insulations are

¢ Pro-

vided at intervals, and the insulation at each
sighal-receiving 1)01111 is bridged over by an
eleviue Gondtmtm provided with a circuit-

brealker and operated by suitable means to 535

breal the connection in case of danger and
leave it c¢losed when the line is safe. Thus
when danger exists it is indicated by a signal
exhibited or sounded within the calb of the
locomotive.

Anotherfeature of myinvention constitutes
an improvement upon the system of railway-
signals embodied 1In my aforesaid patents
In the operation of that system of signals

difficulty has at times been caused by the 65

leakage of the electric current across the
bhreaks or insulations in the rails. This leak-
age, which occurs to the greatest extentinwet
weather, tends to prevent the breaking of the
alarm-circult on t
becomes so great that sufficient current may
pass the insulation to continue the attr action
of the alarm-restraining magnet the danger-
alarm fails to act, and the system becomes
inoperative as a warning agamsb danger.
avoid this result, great care has been 11eCes-
sary to insure perfect insulation between the
rail-sections.

My present invention has for 1ts object to

vender this system of signaling and other So

analogous systems operative in spite of de-
feetive insulation, so that the signals may be
absolutely {1(.3._1_)(311(1 ad upon in all weathersand
under all conditions which oceur in practice.

In the accompanying drawings, [Figure 11s Sj

an elevation of a portion of a 10(,01110111' and
tender, showing the electrical apparatus on
the locomotive. Fig. 2 is a diagram showing
the connection of the induetion-coil with the
signal-transmitting
W ith a remote qwnﬂ-leeeu ing peint. Iigs.
o and 4 are (hagl.;m_h showing two signaling-
]}f';int"a on the track with 10(301:11(:}’[111-*@5 travers-
ing these 001111“" In if1g. 3 the locomotive 18

in the receiving 1){}5111011 :;111(1 15 receiving the g5

danger-signal, and 1n If1g. 4 the locomotive is

in the transmitting position. |
The rails of the track R’ are insulated at

intervals wherever it is deemed expedient to

provide a signaling-point, thereby forming roo-

the insulatinge spaces or breaks . At each
sionaling-point, by preference, a rail, 1, 18 In-

1e 1090111011\* e, and when it yo

To 75

point on the track and go
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sulated at both ends from the preceding and
succeeding rails I and J, as shown in Fligs.
o and 4. The break or insulation between
the rails H and I constitutes the signal-re-
ceiving point or position, while the break be-
tween the rails I and J constitutesthe signal-
transmitting point or position. TFigs. 3 and
4. show one of the two tracks of a double-track

- railway on which trains are moving from left
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to right. | -
An induction-coil, I, has its primary wire
connected by a partial circuit, p, with a sig-
nal-transmitting point, and with its second-
ary wire connected by a closed cireuit, s, with

a suitable receiving-instrument -at a signal-

receiving point. The induection-coil is prefer-
ably arranged close to the transmitting-point
In order to reduce the resistance in the par-
tial circuit p to the minimum. The terminals
of this partial circuit are connected, respect-
ively, with the railsIandJ. In the preferred
arrangement of block-signaling the second-
ary circult s inecludes the “danger-magnet”
D at the signal-receiving point nearest and
immediately in the rear of the signal-trans-
mitting point, and this cireuit sis also ex-
tended to some previous block-signal point
back on the line, and is there connected with
a “safety-magnet,” S.

1'he installation of the signal - receiving
points of the block-signaling is the same as
in my said patent, No. 243,619—that is to say,
the rails H and I are connected by a bridge
of conducting-wires, 5 and 6, in which bridge
18 a circuit-breaker consisting of a contact-
lever, b, working against a stop, @. Thelever

b is an armature-lever, and is vibrated to one

side or the other by the action of one or other
of the two magnets D and S. The magnet D
serves 1o break the connection, and thereby
set the circuit for giving a danger-signal,
while the magnet S acts to close the connec-
tion in order to set the cirvcuits to “safety.”
As best shown in Fig. 1, the locomotive L
1s provided with a partial circuit, ¢, its oppo-
site terminals being adapted for connection
with the track-rail, one in advance of the
other, these terminals or electrodes consisting,
preferably, of the wheels of the Iocomotive or
train. In practice I select the wheels or one
of the wheels B of the locomotive, and the
wheels or one of the wheels W of the tender,
to serve as these electrodes, the respective
wheels B and W being insulated from one
another. The partial circuit ¢ includes an
electric generator, &, which is preferably a
small dynamo in the cab of the engine, driven
by asmall independent engine, as in my said
previous patents, which causes a current to
circulate through the partial circuit ¢ and

- through the portion of the track-rail between

the two wheels B and W, which track-rail
normally closes and completes the locomotive-
circuit. 'Lhis circuit also includes a magnet,

A, which operates the danger alarm or signal
inthecab. Thearmature of thismagnetis nor-
mally held attracted, and a retractile spring

tends to draw it away In order to give the
alarm or signal. As thus far described, the
locomotive-circuit is the same as In my said
previous patents. |

When a locomotive thus equipped passes
over an insulation, ¥, 'ig. 1, between two rails,
the circuit ¢ would be broken 1f the insula-
tion at y were absolutely perfect. In prac-
tice, however, it is found that there is a con-
siderable leakage at such & rail-joint, as in-
dicated by dotted lines at « 1n If1g. 1, so that
the passing over such a joint 18 equivalent to
suddenly introducing a high resistance into
the circuit. If this resistance is so high as
to reduce the current -in the cireult ¢ suffi-
ciently to so far demagnetize the magnet A

‘that it can no longer resist the retractile tend-

ency of its armature, the signal-alarm will
act. If, however, the leakage be so great as
to afford less than this degree of resistance
at the break v, the magnet A will continue to
attract its armature and the signal will not
be given. To overcome this difficulty, I have
devised the arrangement which I will now dé-

scribe.

I provide the locomotive with a shunt-cir-
cuit, d, extending from one pole of the dy-
namo G to the other, which shunt-circuit in-
cludes a magnet, R, of high resistance, or othexr
sultable resistance, whereby the resistance of
this shunt 1s made considerably greater than
that of the circuit ¢. For example,assuming
the resistance of the circuit ¢ to be one ohm
and that of the circuit d to be nine ohms, the
current from the dynamo G will normally di-
vide, nine-tenths thereof flowing through the
cireuit ¢ and magnet A and one-tenth thereof
through the circuit d and magnet R. The
magnet R 18 a relay-magnet, 1ts armature-le-
ver ¢ being included in the circuit ¢ and nor-
mally drawn against a contact, 7, by the ten-
sion of a retracting-spring, ¢, which spring
has sufficient tension to resist the attraction
of the magnet I} when the latter is excited
by the current normally flowing through it—
1. e., one-tenth of the total current generated
by the dynamo. Let us assume, for example,
that the insulation at 4 is so perfect that even
In the most advantageous weather its mini-
mum resistance is twenty ohms. Then upon
the passage of the locomotive over this in-

sulation this resistance will be momentarily .

mtroduced into the circuit ¢, making the to-
tal resistance thereof approximately twenty-
one ohms, while that of the shunt-circuit d
remains at nine ohms. Consequently the cur-
rent from the dynamo will divide in the pro-
portion of nine-thirtieths flowing through
the eircuit ¢ and twenty-one thirtieths flow-
ing through the circuit d. 'The increase of
current through the magnet R from three-
thirtieths to twenty-one thirtieths is suffi-
cient to so increase the excitation of this
magnet that it attracts its armature, and
consequently draws the armature-lever e out
of contact with the stop f, whereby the
circuit ¢ 18 broken and the entire current
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399,556

flows thenceforth through the shunt-circuit
, thereby maintaining the attraction of the

-magnet R, and (3011%(111611t1y continuing the

break between ¢ and f. By this breaking of
the circuit ¢ the éﬂdl"ﬂ’l-ﬂlﬂﬁ net A is caused to
operale and release ifs 511111.;1‘[111 ,if it hasnot
already done so, apon the (11111111111..1011 of the
current through it in the ratio stated of from
nine-tenths to nine-thirtieths of the total cur-
rent.  I'hus my Iinvention insures the giving
of the alarm upon the passing of the locomo-
five over any track the insulation of which

exceeds the minimum resistance that is fixed

upon. 1'hls minimum resistance should be
such proportionally to those in the circuits ¢
and  that, by its inclusion in the ¢ireuit ¢,
1t will divert a sufficient excess of current
into the cireuit «, to so far increase the exci-
tation of the magnet R as to enable it to at-
tract 1ts armature against the retractile ten-
sion of the spring ». The proportions may
be greatly varied in practice; but those stated
are suitable, with a corresponding adjustment
of the spring g.

The danger signal or alarm may be given
1 any sultable manner—as, for example, by
the means illustrated in my said patent, No.
245,019, 1t1s preferably given by the magnet
Ay but inasmuch as the magnet R should
lel} s be so adjusted as to attract its arma-
ture L whenever the circuit conditions are
such that an alarm should be given, and at

no other time, it 18 obvious that the movement

of this ar 1.1.1@111.1-@ micht be made to give the

alarm in lleu of the magnet A, in which case
the magnet A might be omitted. For many
practical reasons, however, I much prefer the
use of the magnet A and its armature, as
shown.

In this description I haveassumed that the
insulation v, with its leak-circuit «, in Kig. 1,
presenting a resistance, say, of twenty ohms,
is the Insulation at one of the signal-recelv-
g points. I, however, the circuit arrange-
ment shown in Ifig. 1 of my said patent, No.
243,619, were adonted, wherein when the 1oco-
motive is at the signal-transmitting position
the current from 115 dynamo G is lu:[m}ed to
traverse the cireuit, exmuduw thence to the
remote %1(11131-1@@61?1110 1}01111 1t 18 apparent
that in many instances thie resistance of the
cireult B\L@lldlllﬂ to such remote point might

largely exceed [].1{-"‘ minimum resistance at su Teh

insulation y, in which case a danger-alarm
would be given when it was not intended and
while the locomotive was at the transmit-
ting-point. In such case the arrangement
of the locomotive-circuits shown in Fig. 1
would not be applicable; but by the usesin
CONILEC Lion with locomotives thus equipped,
of the line installation shown in Igs. 20 5,
and 4, wherein the induetion-coil 17 18 lh{}(].
at each signal-transmitiing point, this diffi-
culty is overcome. Ior example, the resist-
ance of the primary ecoil with 1ts cireull p
may be very low—say, for example, half an
ohm—so that when the locomoetive traverses

clreuit,

the signal-transmitting point. the resistance
of its circuit ¢ is increased only one-fortieth
as much as when it passes over an insulation

1 at a receiving-point when the conducting-
5 6 is broken at « O in order to give

bridge
the da.ngel-blg,_ml. Thus, in transmitting, the
current from the dynamo on the locomotive
does not pass to the distant signaling-point,
but traverses only the local partial cireulit p
and the primary wire of the induction-coil.

The practical operation of the complete sys-
tem will be apparent from Ifigs. 3 and 4. The
locomotive in Fig. 3 has reached the signal-
receiving position and has received a danger-
sienal. It is supposed that this locomotive
11{19 reached this position before the locomo-
tive in Ifig. 4 reached the position there shown,
which is the signal -transmitting 1}0&111011
When this latter Tocomotive reaches this POsi-
tion and actuates the induetion-coil I?, the 1n-
duced current traversing the'circeuit s excites
the magnet D at the point N, thereby setting
the slmml there to “l)clll”(}l 7oand also ex-
cites the magnet s at the pomb M, thereby set-
ting the Hlﬂllfﬂlllﬂ circult there to “bdfei} ”

The wu‘;dmﬂ of the respective magnets, the
character of 111@ induction-coil, aud the ar-

rangement of the necessary cireuits for devel-
oping this system to ada)pt it to all practical
conditions are matters of technical electrical
detail, which I do not consider necessary to
herein set forth.

I claim—

1. In an eclectric railway-signal, the com-
bination of an induction-c¢oil with the oppo-
site terminals of its primary connected elec-
trically to a signal-transmitting point along
the track, and a remote signal-receiving point,
to which the terminals of the secondary coil
are electrically connected, substantially as set

| 1‘01‘Lh

The combination, with a railway-track
hm“mn insulated spaces or breaks, of an in-
dlmtmu coil with the opposite ter minals of its
primary connected, respectively, to two rails
insulated from each other, and a signaling-
point to which the terminals of the secondary
coil are connected, substantially as set forth.

3. The combination, with twe successive
1'f_1.11_:3 of a railway- L].‘ELC]L insulated from each
other, of an induection-coil having the oppo-
site terminals of ils primary wire connected
to said rails, respectively, and a signaling-
point 1o which the terminals of the “second-
ary coil are connected, substantially as set
forth. -

L. The combination of two rails of a rail-
way-track insulated from cach other, an 1n-
duction-coil having the opposite terminals of
its primary connected to said rails, respect-
ively, a locomotive running on said track, a
partial elecirie c¢ircuit on sa.ld locomotive
with its terminals in connection with the rails,
and normally closed and completed there-
through, and a generator and alarm in said
substantially as set forth, whereby at

the insgtantof crossing the insulation hetween
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sald rails the partial circuit will be completed
through the primary of said coil. |
0. 'I'he combination, with a locomotive, of a

partial circuit terminating in connections

with the rails, a generator in said ecireuit, and

a closed shunt-circuit of relatively higher re-
Sistance connecting the poles of said genera-
tor, substantially as set forth.

0. The combination, with a locomotive, of a
partial circuit terminating in connections
with the rails and normally closed or com-
pleted through the rails, a generator in said
ctreult, & closed shunt-circuit extending from
one pole of the generator to the other, and
an electro-magnet in said shunt-circuit, sub-
stantially as set forth, whereby the diversion
of an excessive current into said shunt-cireuit
actuates said magnet. '

7. The combination, with a locomotive, of a
partial circuit terminating in connections
with the rails and normally closed or com-
pleted through the rails, a generator in said
circuit, a shunt-circuit extending from one
pole of the generator to the other, whereby
the current from said generator is normally

divided between said two circuits, an electro-

magnet in said shunt-cireuit, and the arma-
ture of said magnet provided with a retract-

1ve resistance sufficient to prevent its at-

3°

35

traction by the normal current in said shunt-
circuit, but insufficient to prevent its attrac-
tion when the current therein is greatly in-
creased by the introduction of an extraordi-
nary resistance in said partial ecircuit, sub-
stantially as set forth. | |

l
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8. The combination, with a locomotive, of a
partial electric circuit terminating in connec-
tions with the rails and normally closed or
completed through the rails, a generator i
said circuit, an alarm electro-magnet in said
circuit, a shunt-circuit extending from one
pole of the generator to the other, an electro-
magnet 1n said shunt-circuit, and ecircuit-
breaking econtacts in connection with the
armature of said magnet and with said par-
tial cireuit, substantially as set forth, whereby
upon a sufficient Increase of the current in
sald shunt-cireuit said armature is attracted
and the said partial circuitis thereby broken.

9. A locomotive, a partial circuit thereon
terminating in connection with the rails, and
normally closed or completed through the
rails, a generator in said circuit, a shunt-cir-

cult extending from one pole of the generator

to the other, and an electro-magnet in said
shunt-cireuit, combined together and with
the track-rails, with insulations between the
ralls-and with an induetion-coil, the primary
of whichisconnected at its opposite terminals
to two ralls on opposite sides of the insula-
tion, whereby on crossing such insulation
the partial c¢ireuit on the locomotive is com-
pleted through the primary of said coil, sub-

stantially as set forth.

- THEO. A. B. PUTNAM. |

Witnesses:
HENRY KICHLING,
A. G. N. VERMILYA.
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