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SPECIFICATION forming part of Letters Patent No. 314, 750 dated IMarch 31, 1885.

- Application filed Jflmmry 27, 18c3. Renewed October 12, 1883, (No model.)

To- all wham A mm;/ CONCET TV
Be it known that I, WILLIAM T. WATE IRS,
of Atlanta, in the eounty of Fulton and State
of Gemgm have invented a new and useful
5 Improvement in Electric Railway-Signals, of
which the following is a full, Cleﬂbl" and exact
description.
‘Reference is to be had to bhe accempan} ing
drawings, forming part of this specification, in
10 which snmlar' letters of reference indiecate cor-
responding parts in all the figures.
 Figure 1, Sheet 1, represents aseries of posts
on each Slde of a railroad- track and the wires
connecting the said posts.. Fig. 2, Sheet 1, is
15 a side elevation of a partof the same and illus-
trating the electrical connection. Iig. 3, Sheet
1,18 an end elevation of the same. I‘lg
Sheet 2,18 a front elevation, partly in sectlon
of one of the posts and its Varlous app]mnﬂes

20 thelamp-connection wires being omitted. Fig.

5, Sheet 2, is aside elevation of the%ame show-
mn* the ]*‘me connection wires. Fig. 6 Sheet
2, 18 a, sectional plan view of one of the Swnal '.
posts, taken through theline x 2, Fig. 4. 1*10*

25 7, Sheet 2, is a front elevation, par tlv in sec-

" tlon of & post; for special swn@ls and its ap-
phances Fig. 8, Sheet 2. is a side elevation
of the contact-bar connected with the train.
Fig. 9, Sheet 2, is a plan view of the same.

30 ‘The object of this invention is to display,

automatlcally, danger-signals both in advance
and 1n rear of and at any desired distance
from a moving railway-train, to prevent the
too near approach tothe said train of another
35 train from eitherdirection, and also to display
special danger-signals at (,rossmgs and other

- dangerous places to announce the approach of |

a train in advance of its arrival.
The invention consists in electric railway-

40 signals constructed with a series of insulated

contact-bars projecting from the train, to en-
gage with pairsof insulated contact-ar ms pro-
Jectlng from posts at the side of the track,
provided with wire conductors extending for-

45 ward and rearward, and connected with elec-

tro-magnets secur ed toother posts, and having
pwoted armatures provided with hooked ends
and springs to engage with signals pivoted to
the said posts, 8o that the clrcmt being closed
so by the passing train, a current of electricity
may be sent to the smd electro-magnets, which
will withdraw their armatures from the said

signals and allow them to SWIHD’ down from a

Veltlml to a horizontal pomtmn and to be

| swung from ahorizontal toa vertical position. ss

The mgnals are provided with stops to engage
with cranks connected by a rod with one arm
of an elbow-lever, the other arm of which is
connected with a &,lldmo* bar held forward by
a. Spring and provided w1th inclined end bars 6o
to be struck by an arm projecting from the
train, which will automatically withdraw the
advance signal and display the rearsignal upon

‘thesuccessivesignal- -posts. Electuclamps_are
connected w1th a line-wire at or near each 65
-signal-post by Ppairs of insulated conduecting-

arms and a series of wires, so that the dlSp]&Y
1ng of either signal will send the electric cur-

‘rent through its corresponding lamp, and thus

glve proper and unmistakable night-signals, 70
all constructed and operating as wﬂl be here-

‘inafter fully described.

A represents an ordinary railroad- track,

-along each side of which is erected a series of

posts, B,at uniform or unequal distances apart. 75
At suitable points, practically the same dis-

tance from the center of the track, are located

two pairs of conduecting-arms, C D and C' D,
which are placed at dlfferenb heights above
the level of the track; or, if Gonvenlent they 8o
may be attached dlwctly to the posts B, upon
which they may be placed a short_dlstanee
apart, so that one battery will be sufficient to
energize the whole series successively; or, if
more convenlient, they may be placed Veltl- 85

cally, as shown in the drawi 1ngs, in which case.

a separate battery and conta,ct bar would be -

necessary for each set of contact-arms. The
arms C D and C° D" are insulated from each

other and from the posts B, and each upper sl
arm C 18 made elastic and longer than the
lower arm D, as shown in Figs. 2, 3, and 4,

and may terminate in a metfblhc nzontact pomt

or brush. |
From each upper arm (! a wire, I}, ]eads to g5
the upper arm C of the next for'w‘nd post B,
as shown in Fig. 2, or to the upper arm C of
the second forward post B, as indicated in
Fig. 1, or to the upper arm of the third for-
ward posb B, according to the distance in front 100
and rear of the train at which it is desired to
display the advance and rear signals.
To each lower arm D is ELft’bChEd the end of
a wire, I, the other end of which is connected
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with the end of the coil of a magnet, G, at- |
‘tached to the post B, the other end ot the

sald coil being gr ounded thr ough wire H. 1In
the same manner each lower arm I’ is con-
nected by a wire, F', with the coil of a mag-
net, ', attached to the same post as the mag-

net G. The other end of the coil of the mag-
net G’ is grounded through the wire H’, which

may be a branch of the @round -wire H or a
separate wire, as may bo most convenient.
The armature I of tho magnet G 18 pivoted to

- the post B, or a base-plate thereon, and held
~away from the said magnet G, when not af-

15
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fected by an electric current, bv a spring, J.

Upon the face of the armatnro 1L 1s formed a

hook adapted to engage with a.notch, K, in

‘the rounded base of an advance mgna] L,

whl.oh when the said armature is not affected

by its mabnot G, will- hold the sald advance

signal, L, in an. upught posﬂslon out of sight.
When the signal L is released by the with-

drawal of the hooked armature I by the at-

traction of the magnet G, the said 51gnal L is
drawn down into a horlzontal position and dis-

played by a weight, M, or eqmvolent spring - _ _
through the wire V’, the arms W’ (', and the

connected with 113 The signal L is stopped
in a horizontal position by a suitable stop or

pin, N, or other stop attached to the post B,
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agalnst which strikes a pin, O, attached to or
formed upon the edge of the rounded base of
the said signal I.. The armature I of the mag-
net G’ is held away from the said magnet, when
unaffected by an electric current, b) aspring,
J’, and its hooked upper end engages with a,
notoh K’, in the rounded base of the rear sig-
nal, L" so as to hold the said signal dlsplayed
or in & horlzontol position. 'When the arma-
ture I’ is withdrawn from the base of the sig-

‘nal I by the attraction of the magnet G/, the

said signal, by its own weight, SWings down
into a vertical position within the post B and
out of sight,

In the case of a cmssmg, P, or other dan-
gerous locality, a post, B, adjacent to or at
any desired dlsta,noo from the said c¢rossing, is
provided with a third pair of contacts, C* D?,
placed below or boyond the arms C’ D“' and
having the end of a wire, Q, oonneoted with
the upper arm, C>. The other end of the wire
Q is oonneoted with the end of the coil of a
magnet, G2, attached to a spemal post, . B,
placed near the crossing P,-and provided Wlth
a hooked armature, 12, held away from the
poles of the magneb G2 by a spring, J% The
hook of the armature I* engages with a noteh,
K? in the pivoted end of a special signal, L2

pivoted to the special post B/, so as to hold_

the signal I in an upright pOSlblOIl within the
said post B’ and out of sight. ‘When the
armature I’ is withdrawn from the signal I?
by the attraction of the magnet G2, the signal
L7 is drawn down into a houzontol position
and displayed by a weight, M/, or equivalent

spring, attached toit. The sngnal L2is stopped

In ]101 izontal position by the edge of its piv-.
oted end striking aga,lnst a stop, R, attached
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to the post B. The other end of the coil of
the magnet G*is grounded through the wire H?.
Upon the engine S, or any desired carof the
train, are placed three separate batteries, T TV 7o
T?, the negative poles of which are connected

bv wires U U’ U* with the running-gear of the
engine, which, in connection with the rails of”

. the track A, forms the ground-connection.

As bﬂfore stated, one battery may be used 7 5'

1instead of several, it depending entirely upon

the preferred method of arranging the con-
tacts C D, C' D, C* D%

The pOSItIVE’: poles of the batteries T T T°
are connected, respectively, by wires V V' V%, 8o
with prmeotmg arms W W W? attached to
and insulated from the side of tho engine S, in
such positions as to come in contact with the
lower sides of the pr OJeCtII]ﬂ‘ ends of the up-
per arms, C ¢’ C*, and raise the said arms out 85
of contacb with the lower arms, D D’ D=
With this construction, when the engine S
comes opposite each post B, the oonduotmﬂ'-
arms W W’ come in contact w1th and raise the
arms C (/. As each arm C' is raised the elec- go
tric current from the battery TV will pass

wire E, to the post B with which the other

i end of sald wire K is. eooneoted Where it will

pass through the arms C D, the wire I, the oy
coll of the mognet G, and tho wire H, to the
ground, completing the cir cuit. As tho elec-

tric current passes through the coilof the mag--

net G the said magnet attracts the armature
I, WIthdlawmg it from the advance signal, L, roo
‘md allowing the said signal to drop intoa
norizontal position. At the same time the
contact of the conducting-arms W C causes.an
electric current from battely T to pass th rough

‘the wire V, the arms W C, and the wire E 105

back to the post B, with which the other end

of tho sald wire is oonneoted whore the eleo
‘trie current passes through the arms O’ D,

the wire F, the magnet ', and the wire H’, to
the UIOUHd completing the cireuit. As the 110
eleotrlo cu rrent passes through the magnet G/
the said magnet G’ attracts the armagure I,
w1thdraw1ng it from the Slgnal I/, and allow

ing the said signal to swing down into the re-

cess in its posb B and out of mght so that 115
as the train passes each post B a signal is
displayed at the proper _dlstfmce in advance
of the train, and a signal is lowered at the

‘proper distance in the rear of the train.

As the engine S passes eaoh post provided 120
with a thlrd pair of contact-arms, C* I?, the
arm W? comes in contact with and raises the
arm C* and an electric ourrent is sent from

the battery T%, through the wire V?, the arms

W= (&, the w1re Q, the coil of the mawnet G?, 125
and the wire H? to the ground, completlng

the circuit. As tho electric current passes
through the coil of the magnet G* the said
magnet attracts the armmture I?, withdrawing

it from the signal 1?, allowing tho sald signal 130
to swing down intg a horizontal position, so

as to be seen. The ends of the oonductlng




~arms C €' (% and the said arms W W’ W? are
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shown might be dispensed with, providing the

an elbow-lever, Z, which is pivoted at its an-

f; or other supports, upon which the said slot-

‘the inclined bars d and the sliding bar «, and

“each post B the advance signal, 1, is displayed

rest against the lower side of the crank X

5 vertical position, and the signal I/ from a
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arms W W’ W*are bent downward, so that
they will readily pass beneath the ends of the

made of such a length as to maintain a contact
with the arms C ¢' C* long enough to allow the
electric current to do its work.

1t 1s obvious that the arms W W’ W? might
be replaced by one arm of similar construec- |
tion; or two of the series of arms and batteries

contacts C O C* were arranged in horizontal |
series instead of vertically. | '

- To the journals of the signals I I/ are at-
tached short cranks X X, the ends of which |
are pivoted toa rod, Y. The lower end of the
rod Y is pivoted to the end of the long arm of

gle to a support at the base of the post B, and
to 1ts short arm is pivoted the end of a bar, a.
The bar ¢ slides in supports b between the post |
B and the track A, and is held forward,or to-
ward the track A, by a spiral spring, ¢, placed
upon it between the said supportsd. The outer
end of the spring ¢ rests against the outer or
rear support, b, and its inner or forward end
rests against a pin, collar, or other stop at-
tached to or formed upon the said bar a.

To the forward end of the sliding bar ¢ are
hinged the adjacent ends of two bars, d, which
incline outward, and have slots in their outer
ends to receive pins e, attached to the blocks

ted ends of the bars d rest. o
- To the cow-catcher or some other part of
the engine or train is attached an arm, ¢, which

projects downward into such a position that |

it will strike the inclined bar d, pushing back

operating the elbow-lever Z, and causing the
said lever to draw the rod Y downward and op-
erate the cranks X X’.  Asthe engine reaches

and the rear signal, I/, is concealed, and the
pins % I/, attached to the said signals, rest
against the under side of the cranks X X, so
that as the said eranks are drawn downward
they will turn the advance signal, I, up into

the recess in the post B, concealing it, and |

will tarn the rear signal, I/, up into a hori-
zontal position, displaying it. The rear sig-
nal, I/, remains displayed until lowered by the
action of the electric current, as hereinbefore
desceribed. | |

The special signal I/ is provided with a
sliding bar, ¢/, having supports b’ and spring
¢, an elbow-lever, Z', and a rod, Y’, and has
a crank, X° attached to its journal, and a
pin, A°, attached to it in such a position as to

when the said signal is displayed, so that the
signal L’ will be raised into its recess in the
post by mechanical action as the engine passes
the said special post B/, in the same manner as
the signal L is raised from a horizontal to a

vertical to a horizontal

position, as herein-
before described, -

.

a

To each signal-post B are attached two pairs

of elastic insulated conducting-arms, 7 § 4’ 7,

which incline toward each other, so that when
lett free their outer ends will be in electrical
contact. The pairs of arms ¢ 7 and 4’ j are
placed in such positions that the signals L I,

when turned from vertieal to horizontal posi-

tions, will pass between the said arms and
separate them, interrupting the electric cir-
culit.
in contact with the arms ¢ j 4§ should besuit-
ably insulated. At a terminal or other sta-

‘tlon is placed an ordinary dynamo-electric
machine, from which a wire, %, leads along

theposts B. At each post B the wire k is di-
vided, one end being connected with the arm

¢ of one pair of arms, and the other end being

connected with the arm 57 of the other pair.
The arm j of the first pair is connected with
the arm ¢’ of the second pair by the wire %'.

From the arm ¢ a wire, [, passes to an electric

lamp, m, from which a wire, I/, passes to the
arm 4, and from the arm ¢’ a wire, n, passes
to the electric lamp o, from which a wire, #/,
passes to the arm j7, as shown in Fig. 5. The
lamp m should correspond in color with the
advance signal, I, and thelamp o should cor-
respond in eolor with the rear signal, I/, so
that thesaid lamps will bereadily distinguish-
able at night. With this construction, when

3

70
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The parts of the signals L I/ that come

30
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the signals I I are withdrawn and the arms

¢ g and 4’ ' are in contact, an electric current
passing along the wire & will pass through the
arms ¢ 7, along the wire &/, through the arms
i j', and thence to and along the line-wire %.
When the advance signal, L, is displayed and

the rear signal, I/, withdrawn, the current of

electricity passingalong the line-wire & cannot
pass through the arms 7 4, as the said arms.are

separated by the signal I, and will pass along

the wire /, through the lamp m, along the wire
[’y through the arms 4’ §/, to and along the line-
wire k.. When the advance signal. L, is with-

drawn and the rear signal, I/, is displayed, as

shown in Fig. b, the electric current passing
through the line-wire % passes through the
arms ¢ j, through the wire %’ to the arm 7,
through the wire n to the lamp o, and from
the said lamp through the wire #" to the arm

7'y and thence on through theline-wirek. By

this arrangement the proper lamp will be
thrown into the electric circuit by the move-
ment into sight of the corresponding day-sig-
nal, and vice versa. | |

Having thus fully described my invention,
I claim as new and desire to secure by Letters
Patent— | | |

1. In an eleectric railway signaling system,
a series of separate signaling-circuits extend-

| Ing {rom point to point along the entire road,

signal-carrying posts located at the termini of
each 1ndependent circuit and provided with
visual signals for proteeting a moving train in
both front and rear, electro-magnetie locking
devices adapted to be alternately operated by

- electric impulses transmitted from the train

being signaled, and mechaniecal means, oper-

IDO
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ated by the moving train, whereby dropped
signals are reset, substantially as set forth.
2. An electric railway signaling system
comprising a series of separate signaling-cir-
cuits extending from point to pomt along the
entire road, SIgnal carrying posts located at
the termini of each mdependent line-cireuit

and provided with visual signals, means for
displaying and housing the same, consisting
in electro - magnetic latchmg dewces, and

means, carried by the train being signaled,

for transmlttmg a current of eleotrlelty from
one post to the ones with w hich it may be con-
nected in front and rear, and thereby releas-
ing an advanece signal in front and a rear sig-

nal initsrear, and mechanical means, Operated

by the moving train, for automatically raising
- both signals on the post being passed, housmg

23
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the adxrance and displaying the rear signals,
said rear signals being then in po'%]tlon to be |
housed by the eiectro- mqgnetlc devices when |
the next post is passed, leaving the line clear |
| mgnaﬂs and means, substantially as described,

and the signals ready to be set by the nextsue-
ceeding tram

3. An automatie system of railway- swnals
comprising & series of separate Signal-cir cu1ts
extending from point to point ajlonc-* the en-
tire road, each cirenit being connected through
pairs of norm&]lv closed contact-points so lo-

cated with reference to the track that any

© pair may be momentarily separated by a pass-

33
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ing train, and means, substantially as de-
scribed; wheleby electro- magnetic signal-con-
trollmg devices located at the termini of said
independent circuits may be energized and op-
erated by a current transmitted through either

‘pair of contact-points, in a pr edetermmed di-
Tection, by the passing train, as set forth.

4. Electric railway-signals constructed sub-
stantially as herein shown and deseribed, and
consisting of a source of electricity carried

‘upon atrain and connected by wires with insu-

45

lated contact-bars projecting therefrom, pairs
of insulated contact-arms prq]ectmg from
posts at the sides of the track and provided
with conducting wires extending forward and

1
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rearward, and connected with electro-magnets

| secured to other posts, and having pivoted:

armatures provided with hooked ends and

springs to engage with signals pivoted to the
said posts, whereby the passage of a current
of electricity will withdraw the said arma-
tures from the said signals, and allow the sig-
nals to swing down from a vertical to a hori-
zontal position, and from a horizontal to a ver-
tical position, as set torth.

20

55

5. In electric railway-signals, the eombma- -

tion, with the signals L I/, provided with stops

h R, of the cranks X X', the connecting-rod Y,

the elbow-lever %4, the sliding bar @, having

spring ¢, and inclined hinged bars d and an

60

arm, ¢, projecting from the train, substantlally- |

as herein shown and described, whereby a
passing train will automatically withdraw the

advance signal and display the rear signal

upon each succeeding signal-post, as set forth.
6. In electric ratlway-signals, the combina-
tion, with automatieally-operated visual day-

whereby the same are raised and lowered in

front and behind a passing train, of an equal

‘number of electrie lamps of color correspond-

“ing to that of the day-signals, and pairs of con-

tact- arms corresponding to said lamps, located
-1n proximity to the said visual signals, and

adapted to be separated by the displaying
thereof, and thereby to direct the lighting-cur-
“rent to the lamp correspondmg to the dls

- played signal.

7. In electric railway-signals, the combina-
tion, with the signals L. I, the line-wire £,

30

and the electric -lamps m 0, of the pairs of i-n-- :

sulated conducting-arms ¢ 4 4" 4/, and the wires

kLU »n %, substantially as herein shown and
-described, whereby the displaying of either

of the said signals will send the electrie eur-
rent through the corresponding lamp, and thus
give proper mght signals, as set forth.
‘WM. T. WATERS.
Witnesses:
M. MCOBURNEY,
I'. W. NASH.
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