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To all whom it may concern :

Be 1t known that I, CHARLES D. TISDALE,
of Boston, Suffolk comltv State of Massachu-
setts, h:;m ¢ invented a new and useful Im-
provement in Iilectrie Railway - Signals, of
which the following deseription, in connection
with the accompanying drawings, is a specifi-
cation.

My invention relates torailway-signals, and
is Intended as an improvement upon the ap-
In Letters Patent No. 209,148,
dated October 22, 1878,to which reference may
be had. Inthe said patent I have shown one
or more signals controlled by electro-magnets
in a circuit that 1s normally closed, but Mmo-
mentarily broken as a train passes a given
point to demagnetize the magnets, release the
armatures, and permit the position of the sig-
nals to change. When thus released the ar-
mature was retracted so far from the poles of
the magnet as to be substantially unaffected
thereby, so that upon the subsequent closing
of the circuit 1t wasnot again moved upto the
poles, and the signal remained in the position
assumed upon “breaking the circuit until the

- armature was positively. restored to the poles
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of 1ts magnet by meansof mechanism actuated
mechanically by the passing train. By this
arrangement 1t 18 possible to cause the arma-
ture to move away from the poles of the mag-
net by a cirenit-breaker operated at any point
to which the circuit could be extended; but
1t 18 not practicable to extend the mechanical
connections any considerable distance, so that
the armature could be moved up to the poles
of the magnet only when the train passed the
point at which the said magnet and signal was
located. In the said apparatus the signal was
in the position indicating ‘“danger” when the
armature wasattracted andindicating “safety”

- whenthearmature was removed from the poles

of its magnet, the train, when passing a sig-

~ nal-post, mechamcal]y settmﬂ' the signal at

45

“danger” by moving the ar matme up to the
poles of its magnet, where it was retained by
the attraction thereof while the train was pass-

not pass beyond the range of ifs e

tractiveintluence.
! rentof given strength divided between the two

to retarn to the ¢ safety” position, where it re-

‘mained till operated by another train, the cir-

cuit-breaker being elosed lmmedla,te]y after
the train had passed, so that the signal would
be held at “danger” when set byf the next
train, as before.

It 1 IS desirable that the signal should indi-

cate “danger” when fhie armature is retracted
and “s'lfety” when It 1s beld by the magnet,
as any failure or breakage in any part of the
apparatus will thus be m(llcated at once; and
to accomplish thisand enable the proper move
mentsotthesignal to becontrolled from any de-
sired pointis the object of my presentinvention,
which consists mainly in employing any anx-
ihary magnet and cireuit properly arranged
to draw the armature into theran ge of 1S main
controlling-magnet, instead of employmg me-
chanical means to do this.

The auxiliary circuit containing the auxil-
1ary magnets is normallyopen, it bemg closed
momentaﬂly at any desired point to set the
signal to ¢“safety,” where it is retained by the
main maguoet after the auxiliary circuit is re-
stored to its normal or open condition. The

sald auxiliary cirenit is herein shown as an
open branch of the main circuit, provided with
circuit-closers placed at the points from which
1t 1s desired to operate the signals, so that
when closed a portion of the current of the
main battery will pass through the auxiliary
magnet and cause it to draw the armature up
to the poles of the said magnet, and thus re-
store the signal toits ¢ safety” position, where
1t 18 held by the main magnet until the main
cireuit 18 brokeu as in my formel invention.

The magnets a~re “herein shown as acting
upon a lever at different distances from its ful-

crum, the main magnet being remote from the

tulerum where the movement is large and the
auxiliary being near the fulerum where the
movetent is small so that the armature does
fective at-
By thm arrangement a cur-

magnets will have a greater effect upon the

~Ing over theblock-section, at the end of which | lever when refracted than if the current is con-
it broke the cirenit and permltted the signal | fined to the main magnet, and the various
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parts may be so adjusted that the tormer con-
dition will eause the movement of the lever,
while the latter will not. |

Figure 1 is a diagram illustrating the cir-
cuit and apparatus as employed upon a single-
track road where it is desired to set signals ab
both ends of the seciion at “danger” when the
train enters either end of the section, and to
retain them so until the train passes off the
section. TFig. 2 illustrates the arrangement
employed on a double-track road where the
trains move on a given track in one direction
only, and it is desired to set a signal at the
end of the section to ““danger” when the train
passes it, entering the section, and to retain it
until the train passes off the section, when the
said sienal will be set to ‘“safety,” and the
signal of the next section set to ‘‘danger;”
Fig. 3, an elevation of the signal-post contam-
ing the operating mechanism; Figs. 4 and 9,
a section and plan view of a convenient form
of circuit-breaker for momentarily opening the
circuit as the train passes a given point, and
retaining it closed at other times; and Iig. 0,
a modification to be referred to.

The apparatus is mounted upon a signal-
post, a, (see Fig. 3,) provided with a head or
case, b, of suitable form to inclose the operat-

ing parts, and provided withan opening, ¢, be-

hind which the signal d is placed when desired
to indieate ‘*danger,” and {from which 1t 1s re-
moved when desired to indicate ¢ safety.”
The signal d consists of a disk, of any de-
sired color, usually red, mounted at theend of
a lever, ¢, pivoted at f, and connected by link
g with the vibrating end of the armature-lever

h, pivoted at its other end, 1.

40

50

55

60

The construction of the signal forms no part
of my present invention, and is substantially
the same as shown in Patents Nos. 218,693 and
920,285, to which reference may be had.

The said armature-lever & may be made of
iron, or provided with armatures properly ar-
ranged to be controlled by the main and aux-
iliary electro-magnets & [, the former being
placed remote from the pivot ¢ of the satd le-
ver where its movement is greatest, and the
latter being placed near its pivotal point where
its movement is very slight. DBy this arrange-
ment the lever & is retracted by the weight ot
the signal d, when the main magnet & 1n a
normally-closed circuit is momentarily demag:-
netized, to the position shown in dotted lines,

Fig. 2, where it is so remote from the poles of

the said magunet & that the latteris notable to
draw it up thereto when subsequently again
magnetized, although the magnet k is amply
sirong to retain the lever when moved up
thereto in the position shown in full lines.
The auxiliary magnet I, which may be made
more powerful than the main magnet, and
which does all the work of operating the sig-
nal, owing to the smaller movement ot thele-
ver from its poles, is able to affect the said le-
ver, and when its circuit, normally open, 1s mo-
mentarily closed, it draws the lever up to the
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full-line position,ivhere it is held by the main

magnet, the circuit of which is at this time
closed.

The main circuit (shown clearly 1n heavy
lines, it including the main battery B, which
may bLe located at any desired point therein)
contains circuit-breakers 2, which are normally
closed, but adapted to be broken by the train
in passing. The said cireunit includes the coils
of the main signal-magnets k of as many sig-
nals as it is desired to operate simultaneously
in the circuit, all the said magnets being de-
magnetized by the operation of any of the eir-
cuit-breakers 2, and permitting the signals to
drop to the position shown in dotted lines,
Fig. 2,toindicate ¢ danger,” and carry thelever
hLeyond the effective influence of the said mag-
net.

The ausiliary circuit is shown as consisting
of the wire 3, branching from the main eircuit
on oneside of the bagtery B, and the wire 4,
branching from it at the other side. ‘Fhisaunx-
iliary cirenit, including the coils of the auxil-
iary magnets I, bas terminals or electrodes
properly located to be connected by a cireuit-
closer at any desired point, the said terminals
being shown as carried in the double-track ar-
rangement to the remote end of the section,
and connected with opposite rails of the track,
as at 5, so that the wheels and axles of the
train as passing will close the said branch cir-
cuit, and cause a portion of the current of the
battery B to pass through the auxiliary mag-
net and magnetize it, and cause it to draw the
lever & up to the poles of the main magnet &,
to set the signal to “safety” again. In the sin-
ole-track arrangement it is necessary to close
the branch circuit at either end of the section,
and each wire 3 and 4 extended throughout
the section has at each end thereof branches
or electrodes connected with the opposite rails
of the track, as at 5, to be operated as previ-
ously described. |

If desired, the auxiliary magnets [ may be
operated by an independent circuit; or, if the
divided current of the battery B in acting upon
both the magnets k [ is not of suflicient power
to draw up the armature-lever k and set the
signal to ‘safety,” an auxiliary battery, B, lo-
cated in the auxiliary branch circuit, may be
employed, its current being fully confined to
the auxiliary maguet.

Circuit-breakers may be located at any point
in the main cirenit to set the signals to ¢ dan-
zer,” or they may be set by cutting the wire
circuit in case of emergency. |

In order to set the signals to “safety?” 1t 18
necessary,in addition toagain closing the main
circuit, to also operate the auxiliary magnet, a8
by forming a connection between the branch
wires 3 4 to close its circuit. An arrangement
for accomplishing this is shown in Figs. 1 and
2,1t being intended to indicate a break in the

| track, such as formed by a switch or draw-

bridge. It consists of an electric switch or

70

75

80

Q0

95

I00

1035

I1I0

(15

120

125

130

key, m, pivoted at n in connection with one por-
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tion of the main circuit and resting on ananvil | lar form of apparatus shown, as it may be

or button, o, to complete the main circuit when
in the position shown in full lines. When in
the position shown in dotted lines the main
cirenit 1s broken, the switch m being properly
connected with the apparatus employed to
move the rails or draw-bridge bolt to assume
this dotted-line position when the track is bro-
The wires 3 4 have anvils or buttons
placed in such position relative to the button
11 the-main circuit that while the switeh m is
being returned from its dotted to its full-line
position 1t is in contact with all the buttons

simultaneously, so that it connects the wires

o 4 to bring the auxiliary magnet in cireuit,
causing the armature-lever to be drawn up, as
before described, and before it has disconnected
the said wires it has completed the main cir-
cuit toreturn the said armature up to the poles
of its magnet.

Circuit-controllers arranged like the one m
may be placed in suitable boxes upon the tele-
graplh-poles by which the circuit-wires are car-

ried, so that the signals d may be operated by

handfrom those points,as is sometimes desired
by the track workmen.

A form of circuit-breaker that I have em-
ployed with good results is shownin Figs.4 and
h, 1t being mounted upon the sleeper S, prop-
erly chambered to receive it, the said sleeper
being cut away-beneath the rail R, as shown
at 6, to permit a downward movement of the
said rail relative to the sleeper as the train
passes over 1t. The circuit-breaking lever »
has one end pivoted at 7 and its other end ex-
tended beneath the flange of the rail R. The
said lever », which is of metal and connected
with one of the wires of the circuit to be bro-
ken, is normally held by a link or bolt, ¢, in
contact with its anvil-piece s, which is con-
nected with the other wire of the circuit, and

consists of a metal plate fixcd relative to the

sleeperS,thesaidlink ¢being insulated from the
anvil s, as shown in Ifig. 4, and provided with a
spring, «, shown as of rubber, to forcibly press
the two terminals r s of the circuit together.
When a train passes it depresses the rail R,
which engages the end of the lever » and dis-
connects 1t from the anvil 3, breaking the ¢ir-
cuit.

In the double-track arrangement, when it is

desired to set the signal only when the train

enters the section to guard its rear while in
the said section, the main circuit of the mag-
neg & need not extend beyond the signal-post,
as shown at the right hand of Fig. 2; or it may
extend as far as a given break in the track,
the condition of which is to be indicated by the
signal, as shown at the left hand of Fig, 2,

Theterms “main” and ““auxiliary” are mere-
ly used for the sake of distinction, the former
being the one that is in effective operation the
greater portion of the time; but the secondary
magnet may be much the larger and stronger
and operated by a greater battery. |

The invention is not limited to the particu-

T

greatly modified without changing the essen-
tial principle of the operation. o
In Kig. 6 a modifieation is shown in which

the auxiliary circuit is normally closed, the

same as the main circuit, the auxiliary magnet
! being placed opposite to.the magnet &k and
acting in opposition thereto. In thisarrange-
ment either magnet is able to draw the lever
h across the space between it and the opposite
magnet, when unopposed by the said opposite
magnet, and when both magnets are magnet-

1zed the lever will remain in contact with the
one which 1s nearest, the other, on account of
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its greater distance, being unable to withdraw

1. Thus, the signal being in its normal or
‘“safety” position, and the lever k nearest the
main magnet k, and both magnets being mag-

netized, if the main circuit is mowmentarily

broken, theauxiliary magnet will be unopposed

and will attract the lever &, causing the signal
to indicate ‘*danger,” and it will retain it in
this ¢“danger” position after the main circuit

has again been closed until the auxiliary circait

18 broken, as by the train arriving at the oppo-

site end of the section, when the reverse oper-

ation will take place, the armature being at-

90

tracted by the unopposed main magnet, and

then held thereby after the secondary circuit is
closed and its magnet opposed to the main one.

In the single-track arrangement the cireuit-
controllers 5, whiech govern the action of the
auxiliary magnets, have to be placed outside
of the controllers 2, governing the main cir-
cuit, sSo that when a train enters the section
from either end it operates the main circuit-
controllers last, and leaves the signual on the
corresponding position until the train passes
off the section, when it operates the auxiliary
controller last, leaving the signal in the corre-
sponding condition, as is desired.

I claim— '
- 1. The signal and main electro-maguoet and
1ts armature to control it, and a normally-
closed main circuit, the armature of the said
magnet being arranged, as described, to be re-
tained in either position up to the poles of the
said magnet, or retracted therefrom while the
sald magnet is magnetized, in combination
with a circait-breaker in the said main circuit,
whereby the main magnet may be demagnet-
ized and its armature retracted, and an auxil-
lary magnet and circuit therefor, to govern the
return movement of the armature from its re-
tracted position up to the poles of the main

‘magnet, substantially as described. |
2. The signal and its controlling main elec-

tro-magnet and armature, arranged, as de-
scribed, to remain in either position assumed
while acted upon by the said magnet alone,
and a normally-closed main circuoit for said
magnet, and an auxiliary electro-magnet in a
normally-open branch of the said main circuit,
adapted, when magnetized, to attract the said
armature up to the poles of the main magnet,
combined with a momentarily-operated circnit
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breaker and closer in the said main and branch
circuits, respectively, adapted to be operated
by a train while passing them, and located at
proper points, the former to break the main
circuit and permit tlie retraction of the arma-
ture, and the latter to close the aunxiliary or
branch circuit and cause the movement of the
armature to the polesof its main magnet, sub-
stantially as and for the purpose described.
3. Thesignal and main magnet and its arma-
ture and 1etractor to control it, as described,
the said magnet being in a normally-closed

circuit, provided with a bre.iker adapted to |

remain closed except while positively opened
by a train in passing, combined with an aux-

“iliary magnet and circuit therefor, provided

with a circuit-controller adapted for moment-
ary action, the said auxiliary magnet being
adapted to govern the movement ot the arma-
ture from its retracted position ap to the poles
of the main magnet, substantially as set forth.

4. The signal and main magnet, 1ts arma-
ture, and normally-closed circuit to.control 1t,

as deseribed, combined with the auxiliary mag- -

net in a normally-open branch of the main cir-
cuitand an anxiliary batteryin the said branch,
the effect of which is thus confined wholly to

252,545

the said auxiliary magnet, and the circuit-con-

trollers in the said main and branch eircuits,
substantially as described.

5. The signal and its controlling main and
auxiliary magnets and circuits therefor, com-
bined with an electric switch to open the said
main cireuit, it being adapted 1n its return
movement, by which it closes the said circuit,
to also operate the auxiliary cirecuit and mag-
net, substantially as and for the purpose de-
scribed. | |

6. The herein-described circuit-breaker, con-
sisting of a lever and anvil therefor, and spring
by which the said lever is normally held in

contact with its anvil, the said circuit-closer

being mounted upon a sleeper or toundation

" ¢chambered to permit an independent down-

ward movement of the rail, and the end of the
lever extended under the rail and operated
thereby, substantially as described.
Intestimony whereof I have signed my name
to this specification in the presence of two sub-

seribing witnesses.
CHAS. D. TISDALL.
VWitnesses: | |
Jos. P. LIVERMORE,
JonN If. C. PREINKERT.
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