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Unrtep STATES

Patent OFFICE.

THEODORE A. B. PUTNAM, OF NEW YORK, N. Y.

'AUTOMATIC SHUNT-RELAY OR CIRCUIT-CLOSER.

SPECIFICATION forming part of Letters Patent No, 289,137, dated Wovember 27, 1883.
: ‘Application fled Tuly 19, 1853, (No model) ‘

To all whom it may . conceri : T

Be it known that I, THEODORE A. B. PUT-
NAM, a citizen of the United States, residing
in the city, county, and State of New York,
have invented certain Tmprovements in Au-
tomatiec Shunt-Relays or Cirenit- Closers, of
which the following is a specification.

My invention relates to a device for auto-
matically breaking and closing eleetric ecir-
cuits, which is adapted. for general purposes,
but particularly for electric safety systems em-
ployed on railways—as, for example, in block
systems, electrically-controlled switches, draw-

- bridges, crossing-gates, &¢. -

15 .

One part of my invention relates to the aun-
tomatically - operating shunt-relay, whereby

- two electro-magnets acting upon one armature-

25

lever in common and in connection with a
commutator act to shunt one magnet out of
cireuit and the other info circuit at each elec-

trieal impulse, at the same time breaking or-

closing another.cirenit through the movement
of the armature-lever. ‘

Another feature of my invention is the plae-
ing of the moving attracted part of the mag-
net—that is to say, the armature or its lever,

or both-—in the same cirenit with the coil,

whereby when the cireuit is broken at any

- point the retraction of thearmature will make

another break at the magnet as well, for rea-

sons that will be more fully set forth herein-.

after. :
Where the armature is in eircuit, the core

" gr cores may also be in the eircuit.
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In order to make the operation of my in-

;ventiOn clear and enable it to be the more

readily understood, I will deseribe it as ap-
plied to a block-signal system for a single-
track railway, for which service it is well
adapted.

In the drawings, Figiire1is adiagram illus-
trating the circuit-connections for a single-
track railway, the track being shown in plamn,
and the dotted lines denoting generally the
electrical connections between the signaling-
points. Fig. 2 is a diagram showing two sig-
naling-points and their connections complete,
the said points being provided with my im-
proved shunt-relays. Fig. 3 is a side eleva-

tionof therelay, enlarged. Fig. 4 is a section
of same online 4 4 in Fig. 8. TFig. 5 is asec-
tion on line 535 in” Fig. 3, looking upward.

This view is designed to illustrate the con-
struction of the commutator. Fig: 6 is aside
elevation of a-locomotive, showing the alarm
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apparatus in thecab, and designed toillustrate

the application of myinvention. Fig. 7illus-

trates an electro-magnet wherein the armature-

and core are in the same circuit with the coil,

‘and Fig. 8 illustrates a similar construction

wherein the armature-lever only is in eircuib

“with the coil. Fig. 9 is a detached view of

the extremity of thearmature-lever, enlarged.

Referring first to Fig. 1, I will briefly de-
seribe the system of electrical connection be-
tween signaling-points for a single-track rail-
way. - These points are lettered A, B, C, and
D in this view, only four being shown. The
points are connected together in pairs, and
there are two points intervening between the
points of each pair thus connected. Thus
points A and D are electrically connected to-
gether, and the two points Band C intervene.
The electrical connection is denoted by the
dotted line ¢ .. At each point is & signaling
device for automatieally imparting a signal or
alarm to a passing engineer, if it be set at
¢‘danger;’ but if it be set at *‘safety,”’ it im-
parts no alarm. As each locomotive passes
each signaling-point, it sends an electric cur-
rent through thesignaling device at this point

-and the one with which it is electrically con:

nected.

The operation is as follows: A locomotive
passing in the direction of the-arrow first
reaches point A. If thesignaling devicehere
be set at “‘danger,” some suitable alarm will
be sounded on the locomotive. I will assume
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that no suchsignal is received, the devicehere -

-being set at *‘safety,”” and that at D being also

at “‘safety.” In- passing A the locomotive
sendsa current,whichsetsthedevicesatboth A
and D to ‘‘danger,” and if afterward another
locomotive coming in the other direction passes
D, it will receive the danger-signal and musb
stop. This.second locomotive has previously
set the deviceat Cto ‘‘danger,”” and when the
first locomotive reaches C it will receive the
danger-signal, and it must also stop. Assuin-
ing that the distance between signaling-points
is one mile, the approach of each locomotive
is heralded always from one to three miles in
advance, and each locomotive has atleast half
a mile tostop in. In thisway the probability
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- be brought closer to cach other than indicated.

I0

15

- uninterrupted track, this incomplete circuit is-
completed through the rails, the current from.

-ing to its poles.

30

of a collision is greatlylessened.
B and C, D, and E, &e., may advantageously
in the diagram, or even arranged in immedi-
ate juxtaposition. .

- The manner in which the electric current is
transmitted and the signal is received will be
best understood by reference to Fig. 6, where
Lisalocomotive, G is an electric-current gen-
erator thereon, M is an alarm electro-magnet,
and b b is an incomplete electric circuit, com-
mencing at the wheels of the locomotive, tray-
ersing the generator G, the coils of the mag-
net M extending thence to the tender and ter-
minating at the wheels of the latter. The tend-
er-wheels are insulated from the locomotive-
wheels, as described in my Patent No. 258,600,
dated May 30, 1882. When running over an

the generator traverses it, and the magnet M
is excited and retains its armature m adher-
Thus we have a normally-
closed circuit; but when a break in the rails

18 crossed, as denoted at ¢ in Figs. 1 and 6, if

the rails on opposite sides thercof are not

bridged by an electric conductor, the cirenit b

b is broken, and the armature m, being no
louger held by the magnet, is drawn down by
theretracting-springn. In descending it pulls
on a rod, o, and so tilts the whistle-lever p,

which sounds the whistle W. This constitutes

the danger-alarm. The whistle will continue
to sound until the engineer pushes up the ar-

35 mature against the poles of the magnet, to

which it will be again attracted if the circuit
has meanwhile been closed. As the duration

- of the interruption in the cireunit in passing
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over an insulation on the track is exfremely
brief, and asin many cases the armature of
magnet M might not be drawn by its spring
beyond the attractive influence of the magnet
before it would be brought back by the re-es-
tablishment of the attraction, I employ the

construction before referred to'as the second .

part of my invention—that is to say, T place
the moving part or part attracted of said mag-
net in the sathe circuit with the coil, whereby
ab the instant the circuit is broken at the rail
and the retracting-spring moves the armature
from the poles the cireuitis brokenat the mag-
net also, so that upon the reuniting of the cir-

cuit through the rail the cireuit will not be-
completed, and there will be no’ tendency to

draw the armature back to the poles of the
magnet, and thus cut short the alarm or en-
tirely fail to give it.

In Tigs. 7 and 8 I have shown more in de-
tail this construction and arrangement of the
magnet, Fig. 7 showing the preferred form
wherein the armature and coil are in the cir-
cuit, and. Tig. 8 showing the armature-lever
or a contact-piece thereon in the circuit. The
magnet illustrated in Fig. 7 is.the magnet M,
eenlarged and detached; but I employ the same
magnet in my shunt-relay, which will be here-
inafter described. 'Whereit is desired that the
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The points | core and armature shall not come into actual

contact, I prefer to employ the construction
shown in Fig. 8. In thisthe wire from the
coil leads to the contact-serew, which screw
comes in contact with the armature-lever, or,
better, a metal spring-contact thereon, when
the armature is aftracted. To this spring-con-
tact the cirenit-wire is electrically connected.
After the alarm is sounded on the locomotive,
the circuit will not be re-established until the
engineer replaces the armature, so as to close
the circuit at magnet M, as before stated.
The operation of the circuits and devices
along the track may now be understood. In
Fig. 2 point A is shown at the left and point
D ab the right, the intervening points being
omitted. At each of these points is installed
my improved relay R, and between the two
points extend three wires, d, e, and S At
each, point the track has two breaks or insu-
lations, ¢ ¢, with an insulated rail, %, between
them,and rails yand s on either side. Two mag-
nets, Da and Sa,are opposed to each other, with
an armature-lever, I, playing between them.
The free end of this lever has considerable
movement, and normally makes contact with
one.or other of two conducting spring-levers,
J#; but when its armature is in contact with

the cores of either. magnet it makes contaet

with neither of these commutator-levers, as
denoted by dotted . lines in Fig. 3. Two op-
posite springs, kT, tend to draw the armature-
lever to-an intermediate position. When the
leverisattracted toward the magnet Sa, a con-
tact-spring, ¢, which is attached to bub insu-

-lated from the lever, is brought in contact with

a stop or button, ».. This spring and button
are connected by wires ¢’ and # (shown in
dotted lines) with the rails g and b, respect-
ively, so that when ¢ touches  the insulation
¢ betiween rails g and % is bridged, and a loco-
motive crossing this insulation receives no
alarm. Thisisthe “safety’’ position, and the
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magnet Sa, the excitation of which produces -

this result, is called the “safety-magnet,’ .

while the magnet Da,. which draws the lever
to the opposite side and separates q from 7, to
give the danger-alarm, is called the “danger-
magnet.””  One terminal of the magnet S is
connected bya wire, 1, to its core s, and thence
to the lever j, and the other terminal connects
by wire 2 to a binding-post or connection, .

One terminal of magnet Da is likewise con-

nected by wire 3 to its core d and to spring 7,
and its other terminal by wire 4 tot. = Fromit
two other wires lead, wire 5 extending to rail
t,and wire d extending to the distant signaling-
point, and there connected torail 2. The other
wire, ¢, extends from the rail 4 at the adjacent
point to the connection ¢ at the distant point.
The third line-wire, f, extends from the lever
1 at one point to the lever I at the other.

. The operation is as follows, assuming that
both relays at starting are set to ‘‘safety,”’ as
shown: Alocomotivetravelinginthe direction

of the arrow on reaching point A first bridges
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rails g 7 and recéives no alarm. On bridging -
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the poles of the magnet the current is short-

5
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~ motive reaches point D and bridges rails¢ and
hy whereupon the current passes through both

. comotive bridges rails's and g it does not re-

40

35

. “:40

© connection with the lever 1, is not material,
5 a% many different constructions of commuta-
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" fore I have called them ‘‘spring-levers,”’” and

5 6o
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"4, and wire 5, to rail 4. - This causes the mag-

signaling-division, as from points A to D, but
* cannot receive it when leaving a block.

‘that at each electric impulse only one of the

“so that its end may play laterally, and the

—_ 289,137

rails b 4 it sends a current through rail i, wire |
e, to .point D, wire 4, magne$ Da, wire 3,
spring 7, lever I, wire f; back to point A, le-
ver I there, spring j, wire 3, magnet Da, wire

nets Da Da at both points to draw the levers
7 1 over into contact with:them, thereby sepa-
rating both springs ¢ ¢ from their buttons »
and setting both relays to ‘‘danger.” Each
lever I, in flying over, lifts - the lever 7 and
passes under it, and when its armature touches

circuited through the cores of that magnet,
so that the armature is held thereto, if by that
{ime the current be still flowing over the line
from the locomotive. As soonds the current
ceases to flow, the armature-lever is released,
and is drawn by one of the springs k toward.
the middle until it rests against the spring j,
whereby the magnet Dg is shunted out and
the magnet S¢ is shunted into eircuit, The
parts remain in this condition until the loco-

and the levers [ I are both

magnets S¢ S
’ so that when the lo-

drawn back to “‘safety,”

ceive its own danger-signal. It will be ob--
served that a locomotive can receive the dan-
ger-alarm only when ‘entering a “block” or

The distinguishing feature of my relay B is

two magnets is in circuit, and at the termi-
nation of the impulse that magnet is auto-
matically switched out of circuit and the
other magnet is switched in. The advan-
tage of this relay is that it necessitates the
use of only three line-wires between signal-
ing-points, whereas with ‘the usual devieces
six wires would be necessary. The particu-
lar arrangement of commutator-levers j #yin

tors may be used. .

T will now describe in detail the particular
construction shown in Figs. 3, 4, and 5 of the
drawings. The levers jj' are delicately piv-
oted or fulerumed, and are pressed lightly
down by the spring «, which connects them
above. They are thus permitted to play in
a vertical plane.  Bach lever is jointed at v,

end is provided with a retracting-spring, w.
Thus it will be seen that the ends of theselev-
ers have both a vertieal and lateral play, and
this play is resisted by springsw and w. There-

they might as well be springs. The end of
each lever is bent or curved both laterally and
vertically, as shown, and their opposed ends
are in the same vertical plane. This is best
shown in Figs. 3 and 5. . The armature-lever
7 plays in the same plane with the free ends of
levers j §, bub to one side of the bodies of
same; and on its free extremity it is provided

3

with an insulating-tip, . (Bestseen in Fig. 9,
which ' shows the end of lever I detached.)
When the relay R is standing normally ab
¢ gafety?? or ‘‘danger,’”’ the metal of the lever
7is drawn into contact with the metal of one
of the commutator-levers at the point where
the lateral bend in the lever begins, as shown
in full lines in Figs. 3 and 5. The pull of
spring &
mutator-lever laterally; but when the magneb
is excited the attractive force is sufficient to
brush the commutator-lever out of the way
as the lever [ swings over. When the lever 4
passes the first commutator-lever—y’, for ex-
ample—it encounters the otherlever, j; bub it
moves directly under the downwardly-carved
end of this lever and lifts it up, as clearly
shown by dotted lines in Fig. 3. No elec-
trical contact is made with j in this move-
ment, as the insulating-tip « alone comes in
contact with the lever 7. The movement of
the lever I is sufficient to free it entirely from
the commutator-lever, and to keep it free un-
#il the eircuit is broken by the forward move-

. ment of the locomotive, when spring & draws

the lever I back against the lateral curved
projections on lever j. :

In my improved shunt-relay T employ the
magnet illustrated in Figs. 7 and 8§, to short-

cireuit the carrent and prevent the vibration

of the armature-lever. .

‘Having thus " described my invention, I
claim—

1. A double-acting relay consisting of the
combination of two oppositely-acting electro-
magnets, an armature-lever capable of ‘being
vibrated alternately in opposite directions by
the alternate exeitation of said magnets, and
o commutator for shunting the cireuit to one
or other of said magnets, constructed substan-
tially as described, whereby so long as the cur-
rent remains flowing one magnet remains in
circuit and the other is cut out, and upon the
cessation of the current the circuit is shunted
to the other magnet, substantially as and for
the purposes set forth. o

2. Anautomaticshunt-relay comprising two
oppositely-acting electro-magnets, an arma-
ture-lever common-to both magnets and capa-
ble of being vibrated by the alternate excita-
tion of said. magnets, and provided with
springs which tend to draw the said lever to
and hold it in an intermediate position, a
commutator, constructed substantially as de-
scribed, arranged to shunt one magnet into
and the other one out of circuit at each elec-
trical impulse through the contact of the
armature-lever with the elements of the said
commutator, and means, substantially as de-
seribed, for establishing ashort cireuit through
the armature-lever and the coil of the magnet,
whereby the vibration of the said lever is

“avoided, substantially as set forth.

3. The combination, to form an automatic

shunt-relay, of the magnets Da and Sq¢, the
armature-lever I, the commutator levers or
springs j j/, arranged to operate as set forth,
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the spring ¢ and knob r, and means, substan-
tially as deseribed, for shunting the commu-
tator-levers out of circuit while the armature
is attracted to either magnet, substantially as
set forth, :

. 4. The combination of magnets Da and Sa,
armature-lever 7, circuit-connections with said
armature-lever, branch eircuits, each travers-
ing the coils of said maguets and connecting
with the cores of same, and commutator-levers
J 7'y connected with the terminals ofsaid branch
eircuits, substantially - as shown, whereby
when the armature is in contact with the core
of either maguet the currentisshort-cireuited
throngh the armature and core of the magnet,
and the other magnet and the commutator are
shunted out of ciienit, substantially as set
forth.

5. An electro-magnet having its armature
or moving part in the same circuit with itsex-
citing-eoil, and with a stop against which it
rests while attracted to the magnet, whereby
upon the-retraction of the armature the cir-
cuit is broken at said stop and the reattrac-
tion of the armature is prevented, substan-
tially as set forth. -

6. The combination, with the vibrating
armature-lever 7, of the two levers j j‘? pro-
vided with vertical and lateral curved tips or

ends, as described, and mounted as shown, the

springs « and w, and the springs for drawing

30 .

the lever I to an intermediate position, said -

lever I being provided with an insulating-tip,
z, substantially as and for the purposes set
forth. o

7. The combination, with a railway-track
having the insulations ¢ ¢, arranged at-signal-
ing-points therein, of the connecting-wires d,
¢, and f, arranged as shown, the automatic
shunt-relays R R, one arranged at each signal-
ing-point, the contacts ¢ », and the bridging-
wires ¢’ and 7, all arranged- to operate sub-
stantially as set forth. .

In witness whereof I have hereunto signed
iy name in the presence of two subscribing
witnesses. »

THEODORE A. B. PUTNAM.
Witnesses: -

HENRY CONFETT, |
GEO: BAINTON.
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